




NATURAL HISTORY 0¥ ANIMALS. 






OOITTlSNTBI. 


.OS'? 

Orders—the ^ 

BMdedl^'®'^^ATA, 2$S; 


OfYVt 

ThjK! 


mfsjL; 


lNFTTit“‘^®®'4. ... V^and * 

. t|e ... S34 

Ci,a88^*-^^<to 236 

Divided ijl^ —the 

AR 9 ;iDilypnii^^^ fhe Bi-« 

. FHOiEA .f. 238 

• ® • 
SUl^DIVISlON IL—MOLLDSCA 
PROPER. 

Divide(j^ Ihto the AcuphaloVS 
and the Ckphalophorous 
H ollusca; and consisting of 

five great Glasses.239, 240 

Clash 111. —LAfiiBi.U£RA:^c!Hr- 

ATA ...'.240 

I^jivlied ^to two Orders—the 
Asi:gHOJNATA, 243; and the 

SlPHONATA.246 

Class IV.—Palliobranohiata 249 
Consists of three principal 
Groups or Families—the 
Craniidm^ the Terebratu-^ 
lidsB, and\the LinguUdee ... 260 

Classs V,—PrsBOPoDA .250 

Dijjdded into two Orders—^the 


<253; 


i^jr .^tSSoOSOBCAXA ... 

^^VI—Gabtbsopoda 
^D ivided into two I8ub-cl$;{les 
•—•the Hbtbiio»>1>a, <263; 
and the Gasibhopoda Pro> 

wr....•* ... 264 

Suh-i%ml .—HsTimoeonA ... 266 
Consists of three Fanoiliiffih-^- 
the Atlantidee, the Firo^dsa, 

and the Sagittidse . 266, 

/Si*6-Cias« IX.—Gasteeopoba ... 266 
Divided into two great Orders 
—i^e BKARCHrtB^* 257; 
ana the PvLMORtivlN^'S* ... 263 
Order Bkanohifera consists 
of two Sub-orders—the Opis- 
thobranchiata^ 267; and the 

Prosohranohiata.,.256 

Order Pulbcoitifhra^ divided 
into two great Groti^—the 
OPEBODLAtED and the l»^o- 
PBBOtiiAXEi) Pulmonifera 263 
Class VII.—CEPUALoronA ...264 
Divided into two Orders—the 
Tetbabbakchcapa, 265; 

and the DibAanobiata ... 207 
General Remarks on Invert^'' 
brated AuinJ^s, and on the 
Alternation br GenePft- 
tions .270—272 


DIVISION V.—VERTBBRATA. 


General Characteristics of Verte- 
brata... ... ... ... ... ... 273 

The Nervous System.274 

Organs of i)he Senses.276 

Alwnentary Organa .276 

Circulation.278 

Divided into five Classes ... 280, 281 

Class 1. —Fisbes .282 

General Charaoteiistios.283 

Skeleton.284 

Fins, 286; Nervous System of 
Fishes; ^; Organs of 
Senses^ 287 ; ddimeUtaxy Or> 
gans, 288; Cir^latidn, 289; 
Res|>irati«ilL, 289; ]^pPQH 

. ^ duction. ..* 

' Divide into £iP0 Ordras— 


CroLOfflrOMATA, 292; the 
TBLEOSiSrA., 2§3; which last 
is divided affam into six Sub- 


ueders—Physostomata, 295; 
Anaeauthina, 306; Pha- 
ryngognattia, 809; Acan- 
' thoptera, 310; Dophobran- 
ciiia, 830; Plectognatluii 
, 331;—the Ganoidba, 384, 
having two Sub-orders, the 
Holostea, 337, and the Olion* 
drosteiL B4i,\ and the SelX« 
ccBUy 3^, with^twu Sub* 
evders, the HolQQ»]^|sd» 

84& and the PlagiostoiAats 

ll—B a^Psacbu, .3^ 

' (iraraoterisiics... 366 

|M^e|e|sheat, 860 ; Respimt^ 







LiV^Jo^Into five vrderaH^® I 
Lh iDOTA, 359 j the Apok**^* 

3(\U .ttie Amphifnbuota, 
soil the U&ox»|ElJ^ 303; 

ana the Anura. 364" 

Omss IM.—HeptilIa .369 

General Chaxacteiiistics... «. 360 
^elctolia, 370; Scales and Skin, 

371 i Circulation, 373; Res- 

piraxion .374 

' Divided into'four Orders—the 
OpniDiA, 370, with two Sub- 
orJen —the Viperina, 379, 
and C^ ubrina, 382; the ' 
Saub* or lazards, 388; 
the Lo«iuata, or Crocodiles, 

402; and the Chelonia, or 

Toi-toiaes . 407 

Extinct Ft>riiis of Reptiles—^the 
Pterodactyles, Ichthyosauri, 

and Plesiosauri.408—412 

Class IV.—Aves .413 

(feneral Characters.413 

Structure of the Skull, Neck, 
and Trunk, 414; Sternum, 

415 ; Extremities, 416; 
Feathers, 416^; Bfll, 419; 

Digestive OrdRns .421 

Nervous System, 426; Repro¬ 
duction.427 

Divided into eight Orders— 
the NaTatores, or Swim¬ 
ming Birds, 428; the Gral- 
XiAToRES, or Wa^g Birds, 

478; the Cui&sobes, or Run¬ 
ning Birds, 471; the Ra- 
SOBE8, or Scrapers, 476 ;.the 


or- Doves, 


500; the Passer® V MF 
divided into fo^r f 

N’ Coniroatr^, . Orders 
-tn^’rftstres, thff 

Dent^ ^68,5^,^^ Te- 
nuir^t.^ ^f^;’^gSheFi»- 
sirostres, a Rap- 

TORE8,ssr 610—( 


Te- 
?theFi»- 
•“e Rap- 
.^y 610— 


Class V, —MammaiTij^ \ . ^>47 

GeneralCJliaracteristifi... ’ ... 647 
Skeleton, 648—654;'Digestive* 
Organs, 665; Ciroulatiou. . 
and Respiration, (3)64 Ner¬ 
vous System, 657; Senaos, 

658; Reproduction, 659; 
Divided into two Sub-classes 659 
Suh-Clms I.—Aplaoemtaeia, di¬ 
vided again into two Orders— 
MoNof REMATA, 661; and Mar- * 

SUPIALIA. ... ..-663 

Suh-CJms II. —PLACENTiSkiA ,. .'673 
Divided into twelve Orders— 
the Cetacea, 674, contain¬ 
ing two Sub-orders—the 
Cete, 676, and the Sirenia, 

684; the Pachydermata, 

686; the Solidunoula, 696; 
the Rumantia, 698; the, 
Edebtaja, 723; the Ro»en- 
TiA, 759; the PiNNjpjE^niil 
749; the CaRkivora, 744; 
the Ieseotivora, 764} the 
Chiroptera, or Bats, 764; 
the Quadrumana, 770; the 
Bimatta, including only the 
humao species . ... 777 


INDEX, Explanatory and Referential ... 


... 779 


w 







NATURAL HISTORY OP ANIMALS. 

4 


£w rhatortt dlwctiott -we turn our eyes, w« ovorywTiere meet £he varied forma of 
animal life. Earth, air, water, are all alike ociupied by multitudes of living oreaturoe, 
each fitted especially for the habitation. asBigned to it by nature^ Every wood or 
moadow—nay, every tree or shrub, or tuft of grass,—has its inhabitants; even beneath 
the surface of the ground numbers of animals may bo found fufiilUiig the puiposcs for 
which their species were called into existence. Myriads of birds <]ash through the air, 
supported on their feathered pinions, or solicit our attention by the charming song 
'which they pour forth from their resting places; whilst swarms of insects, wi^ ItOl 
lighter wings, dispute with them the empire of the ai*» 1 he watcM, whether salt or 
firosh> are also filled with living orgaitisma; fishes of many forms and varied oolours, 
and oreaturos Qt still more strange appoaranoo, swim silently thr^pugh their depths, and 
their Bhorea pro covered with a profusion of polypes, sponges, starfishes, snd other 
animals. 

fo whatever elevation we attain on the mountain sides, to whatever depth in the 
oeesn jye may *mk the lead, everywhere shall we fi.nd trace# of animal existence, 
everywhere find ourselves surrounded by living creatureS| in a proftision and variety 
which may well excite our wonder and admiration. • 

Nor are these phenomena confined to any one regtoa of the emrih } on the cmstraiQry 
the diversity of only adds to the variety of objects which the soologist is cahed 

upon to contemplate. Thus the hold rt^ager of the indemmit regions of the north, in 
losing eight of those productions of nature which met bis eyes at hmne^ finds, as ft 
were, a new ofoatioa in hi# new ahed«—seals, by the hundred bai^ki^ 5# the scanty ^ 
rays of the Aretio sun, eV diving into the de« 5 > watow in search of their finny pwy—43m 
Swhalo, rolling his vast bulk in the waves, ami everandanon Uriving high into the air 
his ouiious #btmtaitt-*-*watiW, be it reommberad>‘#tMdBfid fironn the mytiadB of small 
mals which oonsiitnte the food of the leviath*^n, The air is peopled by innumarfhli 
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flights of mariBe birds ;l||he sea by Btill aiore oounfleis swinnas of fliflies i and 
afitiids i^^bv^itation to tbe elk and l^e reindeer, the aoretiA fox, asd other orfboies 
peculiar to those regions. 

If 'vre ^om our regards southwards, to the tropical regions oi ue earui,.iae aouii- 

dance and Variety of aniumted beings increases more and more. 2Iere the cokupal 

elephant, apd the equally unwieldy rhinoceros, crash tlftoqgh primesTal f{|restB’,^tbe 

lion and the tiger, and other pred%to]y beasts, prowl through tha^kkets, see|Eing 

for their prey; on Tast |dains, countiess herds of antelopes bfowse ||| Si^ed security, 

or dash sv^iftly aiire.y at (he approach of danger; gigantio#nakes 'i nlpd in horiid 

folds amongst the bushes, or hanging from the trees await (heir Tictifi^^’xlfhi^^ and 

trees swarm with birds of gorgeous plumage, and insects oi. strange fon^V^d milliant 

coloura . JTor are the waters less bountifully provided with inhahitanii; every foSn 

with trhich ^e; are acquainted iia our own seas is here represented, but with stifl 

greater pr0r_,ljn and variety. “ . * 

At night the ocean ^arklcs with a brilliancy which rivals the splendour flyen of a 

tropical ricy ; and this phenomenon, which may be witnessed, although in an inferior 

degree, in more temperate climes, is due to the presence of vast multitudes of minute 

phosphorescent animals, whose very existence would frequently remain unkzmwn but 

for their powers of illuminating the waves by night. f 

And when we have' exhausted the study of external nature, there is yet anptLcr 

world to which we may turn. Within our bodies, and those of evmy species of anudal 

from the highest to uearly the very lowest, exist various forms of parasites, prejtng upon 

OUT substance or our food: creatures whose very existence and development are a 

mystery—a mystery, however, which, as far as it has yet been unravelled, serves to 

raise our expectations as to what remtflns behind. 

* 

ON ZOOLOGICAL CLASSIFICATION. 

Wh^n we consider the immense number of animals existing on the face of the ^rth, 
of ^hich we have endeavoured, in the preceding section, to give seme slight idea, we are 
soiia convinced that-an attempt to obtain a knowledge of each of them individually, 
and without any acquaintance with their mutual relationships, would be a perfsetiy 
hopeless task. We aw, in fact, compelled to oaU in the aid of some system of 'classifi¬ 
cation, which, by bringing together those animals which most resemble each other, and 
characterizing them by some oommon point of structure, may enable us to form a sort 
of general idea of the whole, and to remember more readily the peculiarities of each. . 
Some such ckssifleation, rough and imperfect it may be, is, indeed, formed by every 
observant mind; and its terms find a place in ordinaiy language. Beasts, birds, and 
flsh^, reptiles, and insects, are words familiar to every one, and convey to the. ndnds of. 
those to whom they are addressed a more or less definite idea, according to the precom-, 
o^ved notions of the hearer. ■ , 

, Scientific zoologioal classification is, in point of fact, to a certain extent, coincident 
with thk popular classification. The latter being the mult of observation,' the oidy 
foundation of natural history, must necessarily he m(ffe or lees oorreot, awwwdin g to the 
ejclW to whiciL the difirinot kinds of animals bring themselves under tha notice of 
mankind; thus vre find Mat telexahly clear notions exist as to the diffinenoes between^ 
a beast, ft hiedt ^d & fisb,—these being creatures that paas constantily under our eyes; 
altfiotiijg^ evm with respect to these we find some erroneous ideas to prevail. 



% raqnc^ to uaects, aaid.d^^ lovor atiimal^i ti^db naxikind at large 

are aot^mOiar) the dasaifiaation a£ ordinaxy latxgoage is hy so ineatts so prcx^iee j ao 
^ tltat tiduh^ ^he foTiiBr cases, goi^iagx adopt the ]popalar groups merely by sub~ 

I mittiiig theiat' to a few modificatioiu^ in the latter, soicbice is ooaqpdiled to iuTent a 
p syatfjp of her « 

eciaptwb olaasifica%m^ mrt, howeycr, a mere athitrary annmgemen:^ nice that 
'^of th^words ih %dictiooary, with the solo object o^enabliag us to find out dl that, is 
known oi^a given a^mal ifi the shortest possible pmod of time,—it has another and a. 
higher purposehs^ew, thatsof showing the mutual relations of the various mmnbers 
of tho B;^maf«m^om, and tracing, in a manner, the steps taken by the Ore^r in the 
modification of the same tyjK to suit tho various conditions in which His creatures * 
weift to be placed. 

•' The knowledge of species constitutes the foundation ef ell zoological kftowlcdge,— ' 
without wMch we oan.never arrive at eoun^ generali^ltioDs. The wmi^ which forms ^ 
the first stfp in etassifioation, consists of an g|g«gg|^ago of individualan^als which are 
supposed all to have fmnjf and exhibit the. closest posuble 

resemblance in all parts of their struetore. This defini^n, if defiifition it may be 
called, must not, however, be taken in the strictest sense which might be aj^ed to 
the words; for in many caaes «re find that individuals undoubtedly belonging to tho 
same ^ecies vary considerably amongst themselves, principally in Coloar and aize. 
Variation ^g|mierally to be observed, however, in animals under the infiuence of 
domestic^Stion, the individuals of most speeies of wild animals resembling each other 
so closely that it would bs difficult to overlook their specific identity. 

A test for the specific identity of animals, upon which nmeh stress has been laid, is 
founded upon the supposed fact, that when two animals ef different i^pecies breed togo- 
Iher their offspring is always barrok This test is evidently applicable only when we 
can observe the animals alive; whilst, even rinder the most fhvonrable mreumStonees, 
such obsmvatiens would be very incondusive, as hybrids, between imdoubtedly dis- 
tiiietwipecies, have been fice^uenlly known to breed. v ^ 

We genesaUy find that several species exhibit a considerable amount, of res6n||da|kee 
one to another, agreeing peibaps in must points ef importunco, but differing in chs^eti^Ba 
of minor valss^ such aa colour, texturar and ao finth. Such groups of species coo^tate 
the seeond i;^ward. 0 tep in daasifieation^they sire called * Thus the horse, the 

aas^ m^d the ssehra, although they xoay readily be disttogulshod from each otb^ as 
' sp^ea^ ptosent a very dose resemblance in dmir general struetime, and ,:^m a panuv; the 
oat, ihe.Hon, the tigm, a^..the leopard are in the same case; as axe dso the dog, the 
wol^ ihn fon^ a^ the .jac)kd,-^e ani^ may readily be distinguidied as apedes, 
whilst .toe atriiiciture of ttuur ptgans'ptosents many common dmractets. ' 

The iieTtogmnent of the species of animalB in genera, gives rise, to t^ modern t^tem 
of aoologkril nomenclature. This system is called the bmmuil gyatem^ ffom the dream* 
stance that, acoording to this methc^ every animal roceivos two names; qna bebtwgiwg to 
ilmrlf‘‘vri“?tTTflJj*lliii iilhnr invawaT""^ 

itAaewdudad. For example, toe genus i^ur, or cat, includes toa lion, tiger, leopard," 
and oat, as species; they all accordingly bear the generic name Feiia^ with the addition 
of a seoimd name apedaHy applied to eadi, smvizig to distixu^sh it from all other 
^ipecies nf toe genUa; thus toe lion is ealled JRjidLiSSPt ^ tiger i!U» F^ria, the leopard 
Fdia LgepardaUf. and toe cat Fdia Oattua. This method sf nomenclature hop at leaat 
this ndvaxiitaga over toe {dan ef otmfinxmg taSy a single name upem each ^etdes toat 
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when %e hear for the ftrst time the name of a newly d^overed aniniay it it 

aoquainted with the genua to which it belonge, the mere montiom ctf the name ]|(hts na at 
onco in poasension of a ocmsideniibhr amount of information a^ to ite etrup ure^ forih) 
and habits. It waa fret adoptod by the iliustrious Lianeena, the modem ibutidor of 
Natural ^History, in the tenth edition of his '^Systema Katune,” published in 11^8. 

Proecpdmg; with our ascending scale of claaeidca^on, we £nd that the gei^ara in 
their turn arc united hy $ome coti^on charactei-s of importance into an4these^ 

again into tiadsa. The tribes comMne to form in sbmo ca||?)s We meet with in- 

tervenm^ stops, uniting the tnbes m'longing to one order dnto two OT^hnee subordinate 
groups. jhi4 orders in their turn group themselves into siMBSs; and^^t leaohis up to 
ocilajn piimary divisions which, when put together, comuitute the KjhrGnoK. * 

But although this bo the m( ans by which zoologists have arrived at certain conclu* 
aions as to V‘l^si£ication, it is by no means necessary, nor indeed would it he convenient, 
to follow ^ame oonisu m communicating those conolnsions to the world; for this 
purtiosc wo must commence at the oppusito end of the scale—that is to aajb with the 
largest groups. 

We find, therefore, that aU animals are formed upon certain plana or primary types, 
generally sufficiently distinct. But these primary typt>8 of animal structure present us 
each with wcU-marked subordinate types, in which, wlu'st the essential characters of the 
primary division are preserved, the general structure of the body undergoes more or 
less modidcation. 1'hcse subordinate types become modified in their tu^ so that we 
at last obtain a series of groups, each cWactenzed by some peouliarity o^structore, 
gradually diminishing in comprehensiveness from the animal kingdom to the specioSi 
The characters of the primary ditrisions uf the animal kingdom we now proceed to in> 
vestigate. 

On til* Piimuy Biwisloas of Aainalo.-'o^tthelowest point of tho animal 
kingdom, approaching so closely to tho lowest forms of plants as sometimes to leave ua 
almost in doubt to which of the great divisions of organized nature they should be 
pofeirqd, we meet with a series of creatures in which th^e functions of mganio tifs ore 
l^ormed by its amplest element—thu i oil. Fiom this ciiutanstsnee they have received 
firom ustnralists the denomination of uniceUttlar anmah, or Pbotoxoa. 

These animals, in fact, consist entirely of eUmentaryQu4fiBiifid4Sdls(soe PaYaroiiOOT), 
or of ag^egations of sueh cells/in which each still retains to a certain extent an ex- 
istenco independent of its fellows, and geiuaraEy possesses the power, when separated 
from its attachments, not only of oontinuingits own life, hut even of prodnoing snotber 
compound structure similar to that from Which it had been detached, ^ese simple 
creatures possess no digestive cavity; tiieir food, when solid, being rooeived into the snbo 
stance of the body, and there gradually assimilated. The nervous and vascular systems 
are equally deficient; infaot, the nuclei, which is an essential portion of tim alesuentsry 
qeU, and one or more nwi^pii^^T jpacia. «re theonly traces of iatcmsl orgoni- 

jintion observable in the clear gelatinous substance of wltidi they are compoaed. 

tiie phenonnma of sexuality, which we shall meet with in oU the hj|hst atiiiimaU, are 
hors never witnessed. * 

From these simple ereatores we pass to a group of animalsi tiw i^owest numbers of 
which exhibit butlittlo^ if any, advanoe in point of organization, They do not, it if 
tine, cchaiet of isolated cells, or of aggregations of similar independent oeBa; hut in many 
inztonoei their bodies and organs are oonstruoted entirely of % ||etotiaitoi oeUnlor 
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like ol vbilxh the Profom ere comftose^ aild appewipt to poasess 

eh^oei^ equal pover of r«taiiung ^vitality ia its sorest pay^dee* As we adirimoe in 
iihe groufn ^i^var, wf find the organleetion. of its constituent lu^hiniltgtuv^ wxtb and 
nuu!#oon^OAted, from the vital ftuietions becoming more iii4 ntaff dillfercnti9d;od-that 
ia Ip day, per^nned 1^ oigana apeoiaUy devoted to each; untilf fintuen eieutuil9il tHitigUy 

• It A . ^ 


genequa aetqi g^elati- 
nous moss, we gra|iu-^ 
ally arrive at animals 
fmtushed wl^dlliiuiat 
'nervou/^ and vascular 
s} Stenit, organaof nkC- 
tion and ruproduotimn 
The most striking 
oharadtoa^of the ani* 
mals included in this 
group consists In the 
radiate arrangement of 
their orgasna (Fig. 1) 
Tound^a central axes, 
which generally passes 
through*the mouth. 
From this peculiarity 
they have been de¬ 
nominated by noolo- 



Pig*. l.-^^r-flsh. 


they constitute the di- 
vishm BaniA'ca. This 
grong^ imdudflS &ose 
animals which Were s^nppesed to apii^ach vety doeely to plants, or $A 4 e<ui 

rather to partake of a sort of mined nature intermediate between amind(| ahd 
vfrgetablea, hende called mepi&yfm, or aftfa pslt^pka ts; and someautfaora make use of this 
name in preference to that of to indicate ihe present grodp. 

the aervojMU^at^ dah only he reocgoised Ustinetly in the moat highly organised 
j s of these animSlf. Bt theae it partakes of the radiate 
aoiranfmaient of the body (Fig. 2 ), the nerve distributed 
to each division of the body ocwreapondbg exactly with 
those Of its neini^henr, apd adsing from % aepiaiiinwmtre. 
TBeae oehtres are all placed in (|. irtniiia ^^WT1|Wl^f-frrttrrltt^| 
arid dinted 1 ^ a cord which l^s a comptleto tit%. 

The sehiGuijMMt^ appears to he the agly xm which 
ckn with cesltainity be ascribed to these aadmaB; this 
resides in the general inte^umeiot, and is {da0fre4i>enfly 



Flf. a. •l^t^ervoiM syttsiAor 
Starfish. 


All the Badiata possess a nnuiriluiad intealiinwl mrilliy; 
hut very few of them have a second opening for dis¬ 
charge^ of fbcal matters.' They generally possess a ■m mfl .i nr . lM o dh rtiMot- ff ' 

i in senmof the higlmr Ihrms a fMWD^ifce heart ocenn. 
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_ 0 CCUT 8 in all tile iEadiata, ana tibe aexea are ^ enffrfly tpt 

aepitate.inditiAuala. Propagation w g to . Twy afl M manly ^J^ISreted ki Ibb sttiMiaS^ 
\j!j the f<Hrmation of ba 4 {}jac,^E 62 ius>ii^; and eitiuff temusuAti^^ parent 
stock, 'arhioh thus goes on inoreashig omtiinailly in aia«^ or •feMij Xmd an 

independent existence. 

In the tvo preceding divudmu of the animal kingdoitfie^ find the body forme^upon 
two Tcry different piinciplce. In t^ first and lo^^t it may almost h^aid to be gmor- 
phoM, The organs, snob as they ate, follow noparticnlar arrangement; abd in many cases 
it is impossible even to fix their rdatiye position. In tiu^^ond, noworga*, a certain 
symmetrjf is nbsmrable; and this is the case also with the remaining tha»charao« 

'ters of which we have yet to lay before the reader. But Ihis syttuneti^ Ja ol* a very.* 
diffisrent kind; in the lUeliata the parts of the body are all grouped ronnd a comdon 
axis, every Agan being merely a repetition of its fellows; whilst in those which must 
now pass up4er consideration, <*the orgafis of the body are arranged more or less 
distinctly in pairs on each side of the body, so as to produce what has be^ termed 
by soologista a bibUeraUitiinmetrff. In none do we find this mode of oonstruction so 
completely exhibited as ip. the animals fomung tb»<hi!i4 ptin M Hy di ^ of the animal 
kingdom, to which we must now direct attention. 

The most striking peculiarity of these animals, by wlpch, in fact, they may generally 


N^\\f//£ 


be 

at the first 'glance 
firom all other crea- 




Mg. S.^CesXipede. 


tuins, is, that their 
bodies and limbs 
are composed more 
or less distinctly 

segments or tings. From this, which is thedr most prominent character, they have 
been denominated arttadated or mntdoM mmdU, They oonStitute the division Ab- 
V»2trLA.T4.. ’ « 

The jcintg cgjmgments of which their bodies are composed, are f<aa|g4jt4Bntially 
■aMiiit va N»i...i<iTnriri.n fniAi - wi jittA the atumal. In many of the lower 

fhtins the skin still xeipipMi p^eetly soft and fii^ol^e; but in by fiv the greater number 
these folds become transfordied into a series of bnzny j|g;^inmstaeBims tings (Hg. 8), 
united to each otium by a softer portion of the integum^t^ so as to permit a greater or 
lees degree of flexibility. The limbs, 
as well as the body, are constructed of 
rings of various forms; and these, taken 
togeth^ may be regarded, to a ecdrtaln 
extent, as a sort of exter nal sk tieion, fillr 
fiUing, as they do, most of the purposes 
the sktdeton in man, and the animals 
most related to him. like tins, It 
i to (til the flottparts of the 

body, and finnitiies points of attach¬ 
ment to the muscles; wbiih agiin, by 
their action on tith movmifla pteees eom- 
potibg it, gitie rise to the vaihmsmove- 
meuttof the creature. In m»gr oases tdlthagi^menilsetia^poein^ 
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be JltigAidad w lupatuNr eigen to loveat fomu of tbe ntber dvi^one^, 'iclKilat the 
fiebee, ranetitute tbe loweet membeis of the 'vertebxa>te divieioBy still &ppeai Im 
be anjie bigblj >org«iuxed tiian the highest MoUuaoa. 

IjpidBe 6^0 ^Tishms ma>y ihexefore stand as follow:— 

• V, Yjm^snaAauu 

lY. jj^oLunoA. IIL jinTzctnuAXi* II. Sadxata. 

I. pBorrcwROA. 


DrmtoK I.— PnoTozoA. 

V 

. Oeskenl Cluunketais« —^This first division of the animal kingdonf inofa dea a 
nxunber of creatures of a veiy lour type of (fl'ganizaticAy 'which appear almost to occupy 
a sort of neutral ground between animals and vegetables. 

The b^ies of these animals consist either of a simple elementary cell, with its oon> 
tents, or of an aggregation of several of these cells; each, however, still appearing to 
retain its independent existeinoe. They are generally of very minute sizey and <mly tc 
be observed 'with the micrii^soopj. 

It is in vain to seel^jiii'these creatures for any intemal organa. They are entirely 
dostituA of nervous and vi^j^ttisr systems; and the highest form of alimentmy apparatus 
which is tesbe found in them consists only of a montis and a short, oesophsi^Hls. Ih, 
many of them, however, po trace of any aHmentaiy canai is to be discemed, and these 
either Uve by imbibing through their outer surface, or by the cril 

solid cdbatancos with the of which they are composed. ..This gelatinons 

matter,'Which has been termed tgjSBfuif by M. Bujardm, frequently has vacaitLipaces 
like small bladdera in vaiicua parts of its substance: these appear and dist^ear 
aopoisding to circumstances or the will of the animal. They have, neverthelesii| been 
miste^n by hhrenberg and othm* observers for so many stomachs, although no has 
ever attempted to prove the existence of an intestinal canal uniting them. 

Almost all these cseaturea live in water: a few only inhabit the intestines of other 
animshi. They generally present the appearance of a transparent gdatinoua cell, in 
the lair'd of which a more ot leas distinct is to be observed. In addition 

to this lUideus, one or more, clear pu lsating spa^ nmy be distinguished in the 
interior of the c^. Thean appear in some degree to effect a sort of circ^ation of the 
soft substance of the body, and may, therefore, be regarded as the first shadowinglforth 
of a oinjplatory system. Kany of them approach very closely in their strnctare 
to the germs given by some of the lowest forms of aquatic plants, -v^hich, 
singularly enough, possess quite sufficient locomotive power to enable them to paw for 
animals when the observer m unable to trace their development; indeed, many of timm 
have been described as belonging to tioie present g^up. It is very probable, in Isct, 
that a great numW of the eTSatures, still included in this division by naturnliste, will 
prove, on flirther investigation, to be vegetable organisms.' 

The reproduotion of these animals is generally effsetod by the divitiim of st^* 
stance (ff the creature its^. In some instauoes two of tirem combine to Jonn a sinj^ 
ceil, which afterwards splits up to allow Ihe escape of a 'numbedof ybuug cells, The 
divisfaai always ooTuUM—ssiitl^thw mirfaus above-mentioned. 

PrefOBoa are idao' propagated by the division of their substance in a diffitrUnt 
manher. A small hi^hiriNMlts out from soane portion of the body, whidh gndnalh 
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becomes developed until it resembles its permit, when it is^ually cast off to ^Ic for 
iteelf. i> r. 

1%p.j of these animals, simple as thej' may appear, have yet the Rctllty oP pro.- 
duci^j^,|helly covering for the support and protection of their gelatmous bo^es; and 
these are not without their importance in the goologicaPhj^tory of our planet. The 
chj^ hilla, whose cliff!} are so characteristic of the south-eastern coasii^of this congntry, 
consist almost mitirely of the shelly coats of innumerahle multitudes of these minute 
creatures^, ^ . 

^ The spqpgcs, perhaps the lowest forms in which animal existefffe ?,j presented to 
our ohservation, arc to be placed in this .division, as thiy are also ll^und to consist* 
essentially of an aggregation of nucleated cells. It has often been considered doubtful 
whether these creatures are really animal organisms, as in many points^ and especially 
in their mode of propagation, they very closely rcsomble the lowest forms of plants. 
Their true nature has long been a moot-point with naturalists; and by some zoo¬ 
logists they are altogether rejected from the animal kingdom, although the most 
recent researches, and especially those of M. Laurent, and of Mr. Carter, appear to 
establish their animal nature beyond a doubt. 

Diwision.—Tho Protozoa aro divided into threat, classes. In the first, to whmh''| 
the name of Ruizofoua has been given, the body is composed entirely of the ggjliiti- } 
tBus matter above mentioned. The surface is xipt furnished with mlia, niotio^i.hiaiag | 
effected by the eKtenstoih of portions of the substance into filamente or processes of ' 
various forms. These creatures are either soli tary or. agg regated. lu^thfijatter case , 
the compound animal is inclosed in a Rhamhq rp^ , g hell, gf ich individual cell-body ; 

. piiiift ifai i>wii chamber. 

The second class, including the sponges, consists entirely of assMtafod cdl animals; 
the individual cells resatosUing those of the preeeding class iu, their power trf‘i^ttending \ 
the substance of their bodies in all directions; but iu this class they are uuited«by a I 
m ii Si lngi i rouB i B ki^ e ltaiar and supported upon a ho n a y .. fa Mseworic. From | 
the masses formed by these creatures being perforated in every part with minute orifio(», (| 
they have received the denomination of Pouivbka. * 

The animals constituting tho third class of the Protozoa have been called IkroeoniA, |, 
from the circumstance that they were originally discovered in infusions of vegetable | 
matter closed to the air for a short time. They are generally solitazyjOiBMallular | 
animals, and differ firom the Bhizo^a in having the outej;,Anr£stce of the body of a f 
somewhat fi ripipy consistence than the rest of their substance. They aro usually fiuv | 
niriied with, a mouth, and their movements are effected by means, cf or^.of one or I 
more long filifom appendages attached to one extremity of the body. 


j I 
'I ( 




Class I.— ^Ehizofosa. } 

In the deposit formed at the bottom (ff firetdi-water ponds, we may often iljeket with 
a ftin gnlar minute gelatinous body, which constantly changes its form even ilbder our 
eyes, and moves about in its native element by means of finger-like procimilti trhioh it | 
appears to have the power of shooting out ftom any part of its substance.' ^is shape- 
less gelatinous mass is'aa animal, the Ame^a diffiwM (Fig. 9), w^ known to i!hic|2(l'* 
soopic (rinvervOrs under the name (ff the Proteus, firom the continual changes of ^ape 
which it preach to our notice. It consists ep^ely of tlm granrtlar gelatinous matter 
shoady menthirad as sarvodf, and appears to be nearly hoinogm»oua4nits texture: tha^ 
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is*to«a;||[ the outer eur&oe exhibits no signs of being bounded bj anjjdistmct mem¬ 
brane or l^er of a codbistenoe than the rest 
of the ^odjr.# • 

With the excej>tion of the pulsa ting d ear 
spaoff, which has already been preferred to as appa¬ 
rently* constituting the firdt traces of a circu¬ 
latory •system, dhd the n ^det is, which, as wo 
have seen, is so essential a portion of the Pro¬ 
tozoan anirnd^srsi# indicatiohs of any internal 
' grganizi^on ine to be recognised in this creature; 
for it^osscsses neither mouth nor intestinal canal. 

It a not to be supposed, however, that the animal 
keeps a perpetual fast, or that its food is entirely 
of a fluid nature. On the contrary, it appears to 
be, in its Aiall way, of an voraeioua 

disposition, seizing upon any minute aquatic ani¬ 
mals or plants that may come in its way, and ip- 
propriating them to the nutrition of its own gelatinous person. The mode in which this 
tender and apparently helpless cAaturo effects this object is very remarkable. The gela¬ 
tinous jpatter of which it is composed is capable, as we have seen, of extension in every 
direction; accordingly, when the Amoiba meets with anything that it regards as soitaUe 
for ite support, the substance of the creature, as it were, grows round the object until 
this is completely inclosed within the body, when it is gradually dissolved. The 'Sub¬ 
stances swallowed, if such a term be admissible, by this hungry mass of jelly, are often 
so large, that the creature itself only seems to form a sort of gelatinous coat inclosing 
ito prey; an instance of this is shown at d in the above :dguTo. 

I This curious animal presents us with the essential characters of the class Bkizepoda 
I in their simplest form. All the other members of the class resemble it in the textuT$ 

} of the^ody, and in tho mode by which progression and nutrition are effected, however 
I they may differ in other respects. In many cases, indeed in the majority, tho ereatures 
are inclosed in a shell or shield, from which the fflamcntounr processes above described 
, as the means by which motion is effected, are protrude^'^ukrough one or more holes 
; pierced in the shell for this purpose. These processes Ihoni^t^es ^rary very oontiderably 
' in form, being sometimes thick and jSngcr-like, as in the Ama^} in otluu instances 
i thinner, varioutiy branched, and often most intricately anastomosed. 

The BhizopodA are q]iLri«quatie Some live in fresh water* but by far thp 

, greater itumber inhabit the sea. Although a few of them, like the Amaiety are solitary, 
the class oonsists principally of associated animals; that is to say, of masses of indi- 
j viduals, forming, as it were, a common body, but each still retaining its indepn^adent 
I existence. 

j This difference of habit affords us the means of dividing this class into two wdors. 

I The first, the Muumgmtiuy contains those Bhizopoda which only (Mmsist of n 
1 animal; they are either entirely naked or inclosed in a capsule witii tingle opening 
|s for tiie extnition of the, motor filaments. 

I Of the ualunl' fiarma, oomstituting the fiMeily, wff have already had an 

I Sample in the Amaiba ; and the other membeia of the gronp preaent very tiasilar 
j characters- 

The aolitary fonrished with a homy tiitil or oapwfo , tformiag n more e> 
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less complete case for tiie animal, oosatitute the funiljr iitmWm fila i^ ^antoxn 

prooeeses by irbicb motion is effected are ^otruded fromf a tt^tgle apicrtim). Tliese 
filaments are often much branched; they may be seen under the micros}op£k> gra^ualfy 
extending/hemselyes, like streams of very soft gelatinous matter, vhich ^vide and 
subdivide in every direction* In the genus ^Toeita^ froiQ' which the family derivef^ its 
name, the Ihell is somewhat of a bell-shape, with a very^large rotmd opmiingt In 
Eugl^ha it is of an oval or fla^-£dte form, with the o^iu||g at the t^maller end. In 
this genus the shell appears as though fixrmed of a sort of laoHaic of um sll homy pieces. 
In (Fig. 10), the shell is often 

<bular. ^ 

The animals constituting the second order, 
the Pfihdhal tiAi* arej^lUiudosed in cal^a^^eous 
These creatures ai;p.AO(nr'I; the shells 
consisting of a series of distinct chambers, 
which sometimes communicate <me with another, 
and sometimes appear to he completely xlosed 
up; each of them is supposed- to conf^ a 
separate-and probably independent animal. It 
8 not improbable, however, that the individual 
animals may be so connected with each other, 
through the medium of the openings oommfini- 
cating between the cells, as to constitute a 
common mass, with which each animal is partially amalgamated. 

In some instances each chamber of the common shell presents only a wiTtgla 
external opening; but, as a general rule, the substance of the shell is pieroed, Uke a sieve, 
with numerous minute pores, through which very delicate filaments are protruded. 

AH the Polgthalamia iahahitAhowea; and frequently occur in^uch great numhora 
that the fine calcareous sand which constitutes the sea-shore, in many places, consists 
almost entirely of their microscopic coats. At former periods of the earth's iistOTy 
they existed in even greater profusion than at present; and thoir fragile shells form the 
principal crnistitucnts of several very important geological focanations. Thus the etwlk 
appears to consist almost entirely of the ihaUs of these animals, either in a perfest state, 
or worn and broken by the action of the waves; and they occur in gre^ quantities in 
the mariy and sandy strata of the tertiary epoch. The stone which is umversally 
employed in Paris as a building stone is almost entirely composed of &e fossil shells of 
an miimal belonging to this order, the iftV*o/a; so that this great city, of which its inhabi¬ 
tants used to say that he who had not seen Paris had seen nothing, owes its architectural 
beauties, at all events, to these minute creatures, of which many thousands would 
scarcely weigh au ounce. Lamarek, the great French naturalist, in referring to tbj# 
circumstance, observes—“ Wc scarcely condescend to examine inicrostH^io ahells, from 
thefr insignificimt size; but we cease to think them insignificant when we reflect that 
it is by means of the smallest objects that nature everywhere produces her most remaxic- 
able and astonishing phenomena. Whatever dbie may seem to lose in point of vulumo» 
in the production of living bodies, is amply made up by the number of the frtdaNddnsls 
whidb she multiplies, r^ith admirable promptitude, to infinity. The. remains of 
minute animals have oonirihuted much more to the mass of materials which oompose 
the exterior ernst of the globe, than the bones of el^hants, hippopotami^, «nd 



Pig. 10.—Difflugia Olobjilosa,'" 
300 diameters. ^ 
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the extremely elegant struetore tji the ehdle of these enimats, M. jtlcide 
d'Orbigny. who was the ftnt^to call the attentloa of modem naturaUste to them, was 
leS to'jeg&r#theim as imcioBcopic forms of Cephalopodous Mollusca) aa they presented 
at first sight a ooimiderahla resembianoe, on a small scale, to the oh|«nbered sheila 
‘ fomied by many of ^hose ereati|fes. By M. d* Orhigny, and mmiy subsequeot naturalists, 
they -vsei'tfifi n nordingly attasiged in the class of Gt^AalopodOj with animala possessing at 
least a* high a dei|;ree of organization as some of thi lower Yertcbrata; and it was not 
util the year 16^ that the researohes of M. Dujardm—since amply oonfirmad hjf pther 
ibservers—shew<j^that the (features to which these shells owed their construatidh were 
yery ne^y amed to the Amoeba. Nearly two thousand species of these nuerosooino • 
shellqhave been described; l)Ut it is probable that many of these will be found, on 
further investigation, to be only forms of the same animal in various stagei^^of develop- 
mieixt. They^ame been divided into severah&nnliec^ ‘^sameterined'by^ atiranpmi^ 
of- ambemso o ns l i t u t ing ' fl m e h e ll a 

In onef the SfiiiiAsstPjiNffg, the chambers are placed endho^endin a row, so as to form 
a straight or but slightly (mrved shell (Fig. 11). In the second family, the 
fiJa, the chambers are arranged alternately in* two or thr^ parallel lines ; and as the 
construction of the sheli is tdways commenced with a single small (hamber^ tite whole 
necessarily aot^sires a more or IdSs pyramidal form (Fig 12). The third :&mily, the 
JlehmeitpMtP, presents us with some of the most beautiful forma that meet with m 
these sStellsj^Fig. 13). They commence by a small central chamber; end eadi of the sub- 





p%. 11. Kodoaarfau Fig. 13. Textularia. Fig. 18. Polystomella. 

seqnefit <fiiamhevB,i Which are arranged in a spiral fimn so as to give the mitire shell much 
the aspect of a toiitttte flattened snail, is laigm* than the one preceding’ it. It is in iQils 
family that we fiiid the nearest approach, in rnKtemal form, to the large (hambeied shells 
of the Oephal(^odous MoUusoa, of whidh the Nautilus and the d^gonaut are exsunplest 
The fonrth family, the iBaiaifiuinjfnRLi, sbemd in the same rdiaUon to the "preceding^ ^as 
thi) tO the StieAasteffida ; that is to say, the ehhihbi^ are also arranged in 

aW^jrad form, but in a donldo series. A fifth family includes those shells in whic^ the 
(hambdes are amn^d round a opmmon perpendietdaz axis sstusneh a manner that SSeh 
cbamlKrr oocnpies Ihe entire length of the shelL The erifloea dfthe dbAmliagB un placed 
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alternately at each end of the shell, and furnished with a curious tooth or jproc^S. ^The 
MUiolOy already mentioned as constituting the Paiisian building stone, will se^e.as an 
ejcample of this family. ^ ^ 

It is probable, although by no means certain, that the animals whose fossU shells, 
termed Nummu^ties^ are found in great quantities in the^alh and Ibwer tertiary strata, ^ 
are also td be regardjsd os members of this class. No living example of farm of 
animal has yet been met with; bdt in a fossil state whole mountains %n the nei^bour- 
hood of the Mediterranean consist almost entirely of their spoils; tynd the Pyramids of 
Egypt, ihich have been reckoned amongst the wouAirs of th^^orld from very 
, remote ages, are chiefly built with a limestone that is almost entir^y eoi^ipDaed of • 
Nununulites. In the time of Strabo it appears that the humber of thesj^ fossils in the 
stones of l^ramids had already attracted attention; and he tefl^ us that the 
then commonly received opiqjon with oregard to them was, that they were' the 
petrified remains of the lentils which had been used as food by the workmen employed 
in the construction of these vast edifices. Herodotue also notices the ociutrenoe of 
these fossils in the Pyramids, and gives the above explanation of their origin. 

Class II. —Pokifkba, oe Sponges. 

1 1 

Although these animals are^ncrally regarded, and perhaps justly, as standing on 
a sort of debateable ground between the animal and vegetable kingdoms, or at aEil events 
as occupying a frontier sta^on in the former and approaching more closely to plants 
than any other animated beings, wc have thought it better to defer the description of 
their singular structure and history until the completion of that of the Shmpoda ; 
not that the Sponges are necessarily to be regarded as more highly organixed than the 
animals belonging to that class; but because many points, in their structure and de¬ 
velopment, are rendered far more clear by a previous knowledge of such creatures as the 
Amatba and its allies. 

Sponge, in the state in which we usually see it, consists of a owigin4«|i ef hflPiy 
fihmMBita, jatadaoed in every direction so as to form a most intricate network 

of intercommunicating cells. According to 
some observers, these filapients ate heiisw, 
constituting, in fact, so many homy tubes; ,■ 
but t^e researches of Bujardin and of Mr. 
Bowerbank tend to prove ^t this view was 
moneous, and that the t to e ads of which ^, 
sponge is composed are seUdrliiaoi^out. 

ItphftiMJlLihm-thiseods, in the ma¬ 
jority of sponges, are a number of very 

calcareous 

partiflkn of various forms; these are called 
tfKPjiia (Fig. 14). In most cases, the (qncula 
are simply of an acicular form, slender, and 
cylindrical, and pointed wt both ends. In 
othe« instances .they have a smamnob at 
one end, whilst the opposite extremity is 
pointed, giving them exaetly the appear¬ 
ance of ; Ip others agsin, yre find one sod transformed into a fiwk with 
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tWG^or even three prongs; or the vrhole spiouliim consists of three or four spines of 
e^KalJeiigth. 

^ Xn s^to ’(^ their ^cesEifSre minutenessy these appear to he really Kmall Imibis^ 

<iMiiSteife MtiP'Midio; for, according to Dr. Grant, to nrhose researches nre are indebted 
for much valuable infonuatioii upon the structure and physiology of these sipnple crea- 
tu9Cs, ** when the spicula areecaanuned through the microscope, after exposure to heat, 
we distinctly perceive a shut cavity within them, extending from the onc^intto the 
othef; and on ftie inflate^ part of 'each spiculum ^e observe a ragged opening, as if- a 
portion liad been driven out by the expansion of some contained fluid. In spi¬ 
cula which l^-Svnffered littft change of form by their incandescence, I have j^ed 
. to obsgirve toe same cavity within, extending from one end to the other, aad a distinct 
opon rent on their aide, by which the contained matter has escaped before the usual 
globular distension had taken place." 

' This framework, with its contained spicule, is, iv^wever, only a sort of homy ske¬ 
leton, on which the true living portion of the sponge is supported. This consists of a 

I ifflTfr. fibres of the reticulated 

skeleton; its consistence is very Hlfa ^ba.t i;»f thw w>ti>.A Af f|p and it runs freely 
away from the sponge when the latter is taken out of the water. 

But when examined under the microscope, this golnf|ftinuB ^v>nfitigr ig found to con¬ 
sist entirely of on i m m e nse uiib»beg -o f Bggi ' e g ato d-^ a gro de «»eeilB, PTqcf ly ypnamhllMg the 
aaimjA described under the name of Amceba, as the simplest type, of the ^hMpoda. 
Like thaUcuriouB creature, each of these cells appears to possess a perfectly independent 
existence; each presents one or more contractile spaces; and even when detached from 
the mass of its fellows, enjoys the faculty of motion hy the extension of its substance 
in various directions. Such, at least, is the case in the firesh-water sponges, or Sjxm- 
gilteBy the history of which has , . (, 

been most admirably detailed by ^ 

frem whoTO memoirs the follow- 
ii^ptrticulaTs, as to the structure 
and development of these crea- 
turos, are principally derived 

‘‘The saroow cells above- |1 ||b^ **’-**ii|^„-*/ 

mentioned are imbedded in an 
interocliular substance, to which * •Om * • * 

the homy framework supporting ® J * 
the spemge appears to owe its LmMIIHSHI * * 

origin.* The cells, whilst still . . 

imbedded in this mucilaginous Fig. IB.-SecUon of a living Sponge, 

substance, are constantly chwog lu g ihcir form; and as wben separated from the common 
mass they are seen to take nutritive substances into their bodies in Gie some manner 
as ihe Amabaif it is very probable that the same phenomona occur when the creatures 
are still m eiJfw. ' , ^ . 

A/glance at a piece of common Sponge wiB rfiow that its surihoe is oveiywhere 
perforated with an infinite number of miButeJaBles, uai*siigui««wWih a oonsid^le 
juimber of are scattered. "When a spemge eammined in a living Mate, 

rapid stream, of w at e r may be obsemed constantly 

Tins ^curre nt stream of water is rendered observable by the foot that,it bears it 


.iWinw', 
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a nambor of minute particles from the interior of the sponge (Fig. 1$). 
ipibibad thpw>^ ■tbe‘ ^ miBqte"yM!es distributed in such profusion over the enti]%<|uxfaoe 
of the sponge; after passing through these, and traversing^e cavities forme^ in evc |7 
direction by the retioulated structure of the mass, it is collected into b 7 r!rhi(^ 

it is dsaljy coBdunted4o ihe^arger opoa^^ of.4lhe.«ur&ce. 

The primary o ^ects of this continual 6ov of wate»f through ^e substance oAhe 
sponge appear to be t^>fold; first, the conveyance to the i&divi,dual cells of whifih the 
living portion of the sponge conhsts, which may be regaled as so^hnany statSbnary 
animalcules, the minute particles of nutritive matter necessary fof' their suppmt and 
that of the general mass; and, secondly, the removal of ^cal mattQ»&r»ih the interior 
of the sponge. But n utpja flu and the remp ^ . pf, e] 9^a, arO not We only 

purposes to which it is applied—re||phl^t^ 9 u, which, judging from analogy, w as 
necessary t(^tho sponges as to other animals, must he effected by the medium of 
this current; and it also fuMV a very important part in the propagjition of the 
species. » 

But although the imhibitiou and expulsion of water by tihe sponges has Vor^ been 
known, its cause long evaded the most persevering scrutiny of zoologists. By Hue 
older writes it was believed that the sponge possessed the power of sucking in the 
water through the larger orifices, and expelling it, after the lapse of a certain time, 
through the same openings by which it had penetrated* its substance. Thus linneeus 
says-^^ Spongia foraminibus respirat aquam.*’ Br. Grant, however, a' good>. 4 nany 
years since ^owed that the currents were oontinuous, and in (me direction, although 
he failed to ascertain the means by which the motion of the fluid wu produced. The 
opinion generally entertained, and indeed the only one by this phenomencm 

could be at all accounted for, attributed the production of *** aatinn of 

pijia; and this view has recently been confirmed by some interesting observatifms of 
Mr. Bowerbank’s, upon a very curious species of spemge, the OrmtUt oompnasa 
(Fig. 17), not uncommon upon some parts of om: coasts. 

This little sponge consists of a 
sort of white bag, formcid qf ik thin 
. spongy tissue, suspended by a nar- 

. y u row base, bnt exhibiting great 

variety in form. In its siinplcst 
state it is a small fusiform sac {a\ 
^ aiuglc largo opening at the 
apex; but when larger it aequiroB 
,/ 'a more orless triangular penhSigonal 

or hmcagonal form, with*a large 
^ \ opening Bt each of the angles. The 

* 1 general surface, as in all e^^ges, 

^ is perforated with innumep^le 

minute pores, throuj^ whidi the 
. water passes into the iifi^id ca¬ 
ff. 7,—Gran ({(wnpressa. lyhcnce it ia expelled ^nugh 

the larger opemngs. On cutting 
op<m this sponge, and examining it Bdth a magnifying power of about dOO diametersi 
Mr. found its inner surface to c(msist of a number of angular wUs, formed 

by jl^tdiate spioula, an4 terminated by a sort ef perforated diaphn^pmi throng nrhich 






Fiff. 17,—Grantia C(Hapressa. 
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tile cilia coul(i be seen in action. To obtain a transvene aodion of tib^ anbstanee of tiu) 
8 pon|ejne ^ compelled to tear it tcroaa as carefully as possible/and to examiiie the 
topi vhen he foynd t£at a chamber extended from the diapluagm just mentioned 
to imAedialHy Vlthin the incorrent orifices; this aras lined with tesselated cells, many 
of t^ich apparent]^ bore very long ciliary organs, constantly iraving to and fro, in 
spite of the ratherroxigh traatflient to which they had been subjected. The cells, whmi 
detad^ from tito parent mass, still, in many caseg, retain the organs hy Whi<^ this 
motion ii^the wator is produced. In this state they bear a Considerable resembWee to 
some mfriseri^ animalcules ^mished with a long Mform appendage. ' > ' 

The prop^&tlgn of the sponge is effected in various ways. In some (Xises, littie ^ 
<;ilia^4|mmuief are product in th&'|EeMiBQim mass .coatmg thfefihmefHthMq;^^ 
and^aftern certain period, becoming detached from the parent, are home oni through 
the laxgajirifiees by the action of the current already described. After ^s exclusion 
they swim about some time, presenting h pretty <!lose resemblance to some of the 
infusorial ^nimalcules. But this life of freedom is not of very long duration; the little 
gcmmdlc selects its place of attachment, fi^ec itself, and gradually becomes deyolQpcd 
into a perfect spOnge. 

In the^onyti^^a, a somewhat different mode of reproduction occurs. Bep^-lihc 
^dieijue produced ia 4 hic?i^>tijpnuuwf^ 0 'spmg«^ always in 4he<«0Bti«L4)r first* 

formed portion. These, in their earliest stages,»w»si8t. .. 

togethef into a globular or ovoid mass, lying froely in cavities of the suhstimeo of the 
sponge. ^n^adAgSPces this mass of Cells acquires a more definite form, and becomes 
enveloped in a capsule, on the surface of which, after a time, afin|r cimi| of siUpijtHis 
quculft is developed (Fig. 18). 

The spioqla vi^ in form in the different species of SpmgiUa; in that frrmn which 
the annexedffgmes are derived, they ^ 


are arranged perpendiculariy to the 
surface of the capsiUe, and dilated at 
each yid into a stellate dkc (e ); in 
others they have no such regular 
arrangement; they are more or less 
curved and pointed and either smootii 
or spinous. 

Thje.Qel|a.^).i&oIosa^ th^ 
Biliek«Ua mruat' also undergo a cou'^ 
aiderable change in their progress 
towMT^IsatUj^y,; they become nearly 
equal in size, and the granules con> 
tabled in them (a), a'hiidi originally 
resembled the grasudes of the ordinary 
sponge*cell, acquire four or five times 


6 



Fig. 18.—l>eTelopaeD| of Spoo^^ 


tins size. The ftOTVaillo amH eiHn 
crust always have a small 
through which the oemtento of 


0 , germs from eell; i, eCU ^ntainlnggerms; d, s^- 
culum; e, one of Bs terminal dtsos; /, spicnlar 
orust; fff capsule; A, etils; t, fioAmdibular opaa* 
ing. ^ 


seed-like body may escape. 

When the pr^l^d^out of the cavity nf the capsule under water, they toon 

'iw«U ufi'iud'bttwt; contained in them becoming gradually diffvisd over tha 

bottom of the vessel in wh^ they are kept These germs gea of toy minute 
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the largest of them not measuring more than l*3000th of an huh in diametep. In 
form they present some resemblance to the corpuscles of the blood. Ii}, .a,fjBW j|siyS the 
germ are found to have collQptcd into separato^oupe, ea^ iuo^osed in a mB^iiaginqua 
atih^noe. From these gczmsnoiisre. animalcules arc produced, ejcactl/’re^mbliftg the 
ceils of -vrhich the gelatinous substance of tharnnhue sponge is composed, and possessing 
the same power of looomotion by the extension of diilertfat parts of the body, even in a 
greater degree. These creatures^ in fact, exhibit considerable activity \ and huring 
progression their bodies often assume the most fantastic forms, ^eir appetille also 
appears to be of the most voracious, description. Of thj^ Mr. Cdrter relates several 
cui’ious instances; in one ease he “ saw one of these pmteans apj^TOtiJj a gelatinous 
body, something like a sluggish or dead one Of its own kipd, and equal tjp itself in size 5 
and having lengthened itself out so as to encircle it, send processes over and under 
it from both sides, which, uniting with each other, at last ended in a complete approxi¬ 
mation of the two opposite fold^of the cell-wall, throughout their whole extent, and in 
the inclosure of the object within the duplieature. Even while the protean was thus 
spreading out its substance into a more Him, to surround so large an object, a tubular 
prolongation was sent out by it in another direction, to seize and inclose in the same 
way a large germ which was lying near it. After having secured both objects, the 
protean pursued its course rather more slowly than ^before, but still shooting out its 
dentiform processes with much activity. It took about three quarters of on hour to 
perform these two acts." * - 

Not uufrequently combats take place between two of these singular creatures, when, 
if the size of the combatants be nearly equal, they merely twist about for a short timo 
and then separate; hut if there be any great disparity in built, the larger one swallows 
up his antagonist without remorse. On one occasion Mr. Carter saw a large protean 
seize a small one with its finger-like processes, and pass it under its body, so that the. 
little one lay between the body of its captor and the glass in which they were both 
inclosed. “ For a moment," says Mr. Carter, the small protean ‘remained in> this 
position, when the ccU-wall raised itself over it in the form of a dome, in which so- 
formed cavity the little protean began to crawl round and round to seek for an exit; 
gradually, however, the cell-wall closed in beneath it in the manner of a sphincter, and 
it was carried nt>, as it were, into the interior of the cell, securely inclosed in a globular 
transparent bavity resembling a hyaline vosido, but much larger,** 

The gelalanous matter with which those groups of germs are invested appears to be 
identical with the intercellular substance of the mature sponge. After a time, threads 
of it begin to extend in straight lines on the surface of the glass, and connect the different 
masses of germ-cells. 

The curious phenomena just described—indicating a much higher degree of vital power 
than we should at first sight he disposed to attribute to such an apparently inert maais 
as a Sponge—are produced in a somewhat artificial manner; although thei^ is every 
reason to bdieve that the same thing takes place naturally, and that at certain seasons 
thS waters ihhahited by the Spongittat must swarm with germs escaped from their ccUa, 
and. only seeking a suitable support on which to bo developed into sponger Bdt it 
appears that the seed-lika bodies possess yet^anatber.moda-^f one 

of them, when mature^ be placed in water, it attaches itself to the surface of the vessel 
which contains it by means of a substance that issues through the opening in the capsule 
' already ifiinttioimd. In this substance, when examined by the microscope, cdls similar 
!to those in the perfect spe^e may be reoOgnised, and the masa gradually 
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boooAeg devdopod into a resembling tibie parent from which. It 

sprung , 

• As m%M expected from the structure of these animals^ they manifest but little 
indicAion of any general sensibility. It has indeed been stated that a shock, by which 
thQ, entire mass simultaneously affected, will produce a very distiiict effedt upon it. 
Thua^it is said that if a pipc^ of the SpongiUa bo allowed to fall into wat^r from the 
heig^ of a few ^ches, or otherwise exposed to tl^ influence of a sndden shodk, the 
prominent portion^ in which the vents are situated immediately contract very consi¬ 
derably, until the orifices #re nearly closed. Other observers have declared th at 
although no ifrbvShient of contraction may bo visible in a sponge, yet when the hand 
'is laid ^pon it under water * peculiar tingling sensation is felt—due, they Suppose, to* 
some movement in the individual particles constituting its mass. This is rendered 
more probable by the consideration of the structure of the gelatinous eSating of the 
sponge as already described. * • 

Sponges grow attached to almost everyfting which may serve theUi as a point of 
support, whether fixed or floating; some cover rocks, shells, and other submarine 
objects, with a close spongy incrustation; whilst others shoot up a branched stem into 
the water; and others again hang freely from the seaweeds floating in the ocean. 
Sometimes they select very nn<ypcctcd objects on which to take up their abode. Thus, 
in ono^case recorded by Dr. Johnston in his “Natural History of British Sponges,” a 
specidien of the Balichondria ocwlata^ a sponge nut uncommon on some parts of the 
British cohsts, was found growing from the back of a small live crab—“ a burden,” 
says the learned Doctor, “apparently as disprCportionatc as was that of Atlas,—and yet 
the creature has been seemingly little inconvenienced with its arboreous excresounce; 
for it is big with spawn in a state nearly ready for laying! Indeed the protection and 
safety which the crab would derive from the sponge might more than compensate the 
hindrance thus opposed to its freedom and activity. ' When at rest its prey might 
seek without suspicion the shelter afforded amid the thick branches of the sponge, 
and ^oome easy captives; while, when in motion, scarce an enemy could^l^ognize 
it under such a guise, and the boldest might be startled at the sight of sudi a 
monster.” 

Not the least wonderful circumstance connected with the history ofsponges is 
the power possessed by certain species of boring into substances, the hanRess of which 
might be considered as a sufficient protection against such apparently contemptible 
foes. Bhells, both living and dead, coral, and even solid rocks, are attacked by these 
humble destroyers, gradually broken up, and, no doubt, finally reduced to such a state 
as to reader substances which would otherwise remain dead and useless in tiio economy 
of nature available for the supply of the necessities of other living creatures. 

These constitute the genus and some allied genera. They 

are braneheom^thmr form, or consist of lobes united by delicate stems; they all bury 
themselves in shells or other calcareous objects, preserving their communicatum with 
tlm water by moans of perforations in the outer wall of the shell. The meohanism by 
n^hich a creature of so low a typo of organization oontrives to produce such remarkable 
effects is still doubtful, from the great difficulties which Im in the way of coming to 
any satisfactory conclusitoilB vpon' the habits of an animal ^at works so comjdctely 
in the dark as the Ciftbno—it will probably long remain so. Mi. Hancock, to whom we 
are indebted for a valuable 'tnemoir Uj^n the boring sponges, published in tiie ‘fAnnals 
and Magazine of Natural IHstcny,” attributes their excavatfri|g power to the presence of 
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a multitude of minute i^cious (uyetalline particles adhering to the BUT£eu3ec,at: the 
aponge; these he supposes to ho set in motion bv some ^eans analogous to^ihary 
action. In whatever way this aeticm may be produced, howevor, there OEin be no 
doubt that these sponges are constantly and silently afiecting the disiotegratfen of 
submarine calcareous bodies—the shelly coverings, it may be, of animals far Mghef in 
organieatiqn than they; nay, in many instances, they*’prpve themselves formidable 
enemies even to living Mollusca, by boring completely through the sli^ll. In thi ||9 case 
the animal whose domicile is so unceremoniously invaded, has no^altematiue but to 
raise a wall of new shelly matter between himself and bis unwelcome giiest; and in 
this manner generally succeeds at last in barring him out. 

' The Bphnges vary exceedingly in form; and even thet'same species often fibsumes" 
shapes the most different without any apparent cause. The forms under which "the 
common spohge occur must be familiar to aU our readers; and we have already given 
an example, in the Grantia eow^ma (Fi& 17), of a very different and singular form. 
Other sponges ore arborescent, or at all events more or less branched, like the f^alichm- 
dria oculata, whiljit others are of a cup shape. 

Sponges occur in all seas, from the equator to the poles but it is in tropical climates 
that they attain their greatest development, an'* exist in the greatest abundance. 

9 

f 

Class III.— Ixfusobia. 

* i / 

Guiieial Cluxuctexa.—In passing from the consideration of the preceding classes 
to that of the present group, we are not called upon to witness any very great advance 
in organisation. Nevertheless, the differences between the two classes are all of a 
nature to show that the Infusoria certainly constitute a step in our progress towards 
the higher forms of animals. 

The microscopic creatures constituting this class consist, it is tru«, of the same 
granular gelatinous matter, or sarcode, which wo have seen to constitute the entire 
Bubstanoe of the RHzopoda ; but this no longer presents itself in tbe form of a mere 
mass o/ jelly. each animal appears to be inclosed in a membrane, or layer of ma tter of 
a firmer texture than the rest of its substance; and motion, which cannot be effected as 
in the preceding class by the mere extension of portions of tliis substance in any 
desired du-ecHjjb, is now produced by the action of special organs. These m-gaus are 
of very various construction. In some families we meet with long, thread-like 
appendages, which the animal twitches about in tbe water. These organs are some¬ 
times single; in other instances the animal possesses two or more of them. From 
Ehrenberg they received the denomination of proboscis, although it does noj^ appear 
that they are in any way connected with tbe process of nutrition; and this, with other 
opinions equally erroneous, published by the great microsoopist of Berlin in bis works , 
upon these animals, have been adopted, without inquiry, by tbe generality of subse¬ 
quent writers on natural history. 

The most usual mode in which nintinu i i s i iii i tfMrtifid J n i.thia^.J ^^ ^ 

The cilia ore fine lappets or hairs, which exist eithi^ scattered or axmged% 
regular scries over the wh<de surfSme of the body* or are collected in eoasideiabld num¬ 
bers round tbe orifice of the month. They are moveable at the will of the and 

serve, according to circumstances, either as organs of Ipcmnotion, or fdt the^ir^uction 
of whirlpotda or eddies in the water, by means of which the minute particles on which 
the aniia^ are hrovtght within its reach. In some of the most highly o^^anised 
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crei^^m of this class diose ciliaiy hairs becoasc coaverted suto QiOfreablB bristles and 
bophSi^T means of ‘whiididhe aaimaJ is enabled to crawl upon fix^ objects in the 
's^ter^ aim |p«e§ to ezdbute distinct leaps. 

One striking difference between the animals of the present and those of ^e jiteoeding 
classes is, that ;ifhl!lst in the l^ter by far the greater part of the flnjyniile are social in 
their luibits, 'mid in many cases seem almost to possess a sort of comnion existence the 
Infmaeia are aggregated together in only a few instances, and generally consist merely 
of a Btmide cell wit^ its niibleus. Like the many of these An imal^ are pro* 

Tided with e^|g)^or shield jsthui, however, is never of a cal^q^ps nature.gmie« 
rally coHaceo^or ho^y, In one family the animals are inclosed in silicious or flinty^ 
oase|, of which great numbeft are to be met ;with in a fossil state in the ^nts which 
occur in such quantities in the chalk hills. ^ 

Elirenbergt and after him many zoologiejjs who ac<^pted both Ids facts and oidnions 
without suj^ciently examining into their correctness, attributed to these minute organ¬ 
isms, wbilh certainly stand in need of no fictitious interest to render their history 
attractive and wondeiful, a structure much more complicated than that of many animals 
which stand far higher in the scale of organization. By these naturalists we are given 
to understand that a number of small clear spaces, which are to be obsmved in the 
Bubstanoo of these creatures, ax» in reality so many stomachs. Some slight dhfioalty 
attached to this view, however, as the most persevering resejurches failed in detfcting 
any evidence of an intestinal canal uniting these cavities; and like many othm* con¬ 
clusions at which Ehrenberg arrived rather too hastily, this opinion of his, with regard 
to the functions of the vacuoles, or dear spaces observed iu the bodies of the Jn/bsorM, 
has been disproved on more careful investigation. Thus these vacuoles are sei^ in 
many of these creatures to pass round and round the body, along with the rest of its 
contents, in a manner that renders the existence of the intestinal canal, by means of 
which they were supposed by Ehrenberg and bis followers to be connected into one 
digestive system, an utter impossibility. The^^e found, in fact, to consist siimply of 
small globules of fluid; they exist in those Infusoria which are destitute of A mouth, 
as well as in those which possess that organ; and they may be seen to disappear gra¬ 
dually as the fluid which constitutes them is absorbed into the gelatinous mass of the 
body. Ehrenberg, however, was so convinced of the existence of alimentary 
oaual, ftnd uf the stomachal fimotions of the vacuoles, that he gave the name of iWy- 
gmtrka^ or mmy^stomaekei to this class; and eveii divided them into orders, 

from the supposed structure of an uuestine wMoh no one has ever yot succeeded in 
disoovenng. 

The mode in which nutrition is effected in those Infusoria which possess a mouth 
will clearly show in what mimner this mistake has arisen. These creatures feed upon 
small microscopio animals and plants, and probably upon such minute particles of 
decaying animal and vegetable matter as may be suspended in the water which they 
oonstantiy inhabit, 

.' The is titiiated gither at the anterior extremity of the body, where it gene- 
rtdly forms a round evening, or at a greater or less distance foom that extremity oU the 
ventral surface; when in this position it is generally in the form of an oval or twisted 
riit. It Is usually hounded by ciliated lips, capable of protrusism and retraction st, the 
will of the animal j so that the mouth is foequently visible only dorin'k the act of eating. | 
The cavity of the mouth is continued into a s^^ri mso^ijggtia) and both are always 
clothed with delicate CiUa. Tha mimita, ftf whmW ttiA fnntl rtnttfliata ara «nJ- 
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fo^thot' by th& tictibn 6f tbe~ stceMSk'produced by the cilia of 
iiatiX.&eyfoTiDi a tl/ii cnd^nf tbc maopl^tgiw jiatn 

tiwylciidiBy^ «» b stoa^ i«CiibC'<AaA^ But when imbedded in the pa* 3 ni&ym%.these 
balls occty}y no particular place, but, like the drops of fluid aliment, follow the general 
circulatory moToment of the gelatinous mass. It will t»e readily andorstood how*^the 
imperfect obvservation of these facts led to the suppositi6n that the minute bdls of 
indigo or carmine, to be discerned 'within tho bodies of Infusoria wKich had been f<!d 
upon these substances, were contained in permanent natural cavitior, hollow^ out for 
the reception of nutritive matter, and that the clear ejfiices werej^milkr cavities or 
> stomachs, lyhich for some reason had not been charged with food; but we i^d that„ 
these apparently vacant spaces not only disappear by tho absorption of th^ fluid 
contents intQ, tho general substance of the animal, but also that not unfrequently two 
or more of them will run togethq;* so as to form a single vacuole, we have pretty certain 
proof that they are not bounded by membranous walls, and that although there can ho 
no doubt of tho occurrence of tho phenomena observed by Ehrenbcrg, thelSafcrcpccs 
which he drew from them, as to the complexity of the structure oi those creatures, arc 
quite untenable. 

In these animals, as in the Rhizopoda, we find, in addition to tho dark nucleus, one 
or several clear spaces which expand and contract altoi'iiatcly. These pulsating^ spaces 
are usually round, and sometimes exist in such numbers as to constitute a sort nf long 
vessel. In other cases those spaces appear in the form of a star, of which^ometimes 
the rays and sometimes the central space disappear during contraction. Although the 
pulsating spaces always oceux-y a dotorminatepoMtion, they appear to be quite t^Jilsalo 
of JtMmbranouS'-walls, as they may be soon during violent contraction to divide into 
two or more parts, which afterwards, during their expansion, again become confluent. 
It seems probable that we have, in these pulsating spaces, the first rudiments of tlio 
circulating system which wo shall see attain such a high development in many of the 
higher animals,—that fluids arc colleo* d in these vacuoles, and then driven again 
througla the spongy substance of which the body consists. Some naturalists have indeed 
supposed that they may have a communication, by means of some very delicate vessels, 
wilJb the water in which the animal swims, so that at each contraction fluids might he 
expelled from the body, whilst at each dilatation water would bo drawn in. This idea 
is, however, as yet wholly unsupported by observation, from which all that we can 
learn is, that contractile organs do exist in these creatures; and this, when we consider 
their minute size, is in itself a circumstance which may well serve to excite our wonder. 

But when we come to inquire into the means by which these minute creatures are 
propagated, and into the processes by which, in a very short apace of time, water, in which 
no trace of animal life was to be discovered, becomes densely populated by them, we 
ahftll find our surprise and admiration greatly increased. It will be as well, however, 
to defer tho consideration of this subject till we come to treat of one of the most 
interesting forms of these animals, the Foriiofiffa, as this creature presents some of the 
most corious phenomena to he witnessed in the animal kingdom. 

In many and indeed principally in the very lowest and most douhtfol 

members of lie class, a bright red spot is observable near tiie anterior extremity. This 
has been dfekribed by Enrenberg as an eye I But apart from the absurdity of attri- 
Imting a distinct visual organ to creatures which have never for a moment been supposed 
to'|ibsses8 even a trace of a nervous system, the structure of these red sxmts has no 
resmblaaca #batever to that of an eye; and as many of Ehxenhei^'s eyed animalonlea 
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ha'V’e* sijbe bis time been found to be only the spdres of tu^natic plants, and it is very 
prybable tfciat others will sh^ the same fate as soon as their devtdopment shall have 
been firther^^stigated, this notion of the existence of eyes, in the Xt^tuoriaf must be 
^ added to the many ^ther instances of unsupported assumption which bsavo wnfoj^unately 
ren^red the persevering labouas of that zoologist far less beneficial to science ^an they 
might Otherwise have boon. * 

Mdlt «jf these%iimal6jfhaUt'««*n'; a.fiaw.nwsf as aamBitea,in.1h&,b adlfti| 
aiuiiMils. The aqntftic species prefer clear to foul water, and are always to be met witii 
in greatest pr^usim in places where Confervas and other forms of aquatic vegetation 
are abnjjsdant. They arc produced in groat abundance in certain vegetable, infusions < 
whcE exposed to the air; and this circumstance, discovered by Leenwenhock in 1676, 
has always been regarded as one of the principal evidences in favour of th% doctrine o f 
''-flCTiiff'tiaptff doctrine which was at one time in considerable repute, and 

which is not without its supporters even in the present day. According to this theoiy 
*>P Of this, itwas supposcd, the 

organs of the higher animals and plants consisted; and to this, if the theory were 
correct, they would return on the death and consequent decay of the organism. Itwas 
further supposed that this fundamental organic matter passeSsed the faculty of organiz¬ 
ing itself, under the simultaneous influence of air and moisture, so as to produce certain 
determiftate foims of plants and animals, especially moulds and Infmoriai the animal 
or vegetable nature of the resulting creature, as well as its specific form, being 
dependent, said the theory, upon external circumstances. "What these external cir¬ 
cumstances were, however, and in what manner their influence produced the infinite 
variety of form observable in these Jowly organisms, the theory was unable to say^C It 
was settled, however, that for the purpose of spontaneous generation three things were 
necessary—^namely, the organic substance, water, and air. 

Later investigations, novertbcless, ’ soon showed that there was some flaw in this 
theoiy^ specious as it might appear; and although even our present knowledge is not 
sufficient to enable us to account with certainty, in aU cases, for the appearance of 
animals in infusions, and in the interior of other creatures, a very simple experiment 
will serve to demonstrate the falsity of the theory of spontaneous generation. If an 
infusion be boiled and placed in an air-tight vessel, living organisms are never produced 
in it; but as soon as it is opened, and exposed to the air, the same creatures are produced 
in it as if it had never been boiled. It would appear from this that the access of air 
was the condition necessary for the spontaneous production of living organisms. But 
if the infusion be boiled in a flask to which no air can have access, except by passing 
through a vessel Allied with sulphuric acid, or some other substance which, possessing 
no power of acting upon the air itself, is yet capable of destroying any organised bodies 
which might otherwise be borne in with air, the apparatus maybe allowed so stand 
for weeks or months, and the air contained in it constantly changed during the whole 
period without the production of a single animal. But when the similar contents of 
another flask are treated in exactly the same manner, except that the renewing of the air 
is effected merely through an empty tube, without the intervention of any corrosive sub¬ 
stance, the infusion is soon fiBed witib microBcopic creatures of all kinds. This experi¬ 
ment proves clearly that the production of these minute organics, in new situations, is 
due to their presence, or to that of their g cT gtt *' ?fa l**1ho'-vdi mo^ and thi^t nn^Jiew 
beingfrVMulLlcOJntiM-matual.jC^^ oloxgazii&matter^ waiecr aadrpwaaisr 

Minute as these creature are, and some of them are said not to exceed tixe l-200(KMh 
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of aa inch, ‘arhilst the ^ants of fhwr. nu^ are not nune than l>50th of alNnhh in 
leq^gth, they axe not without their importaxioe in the economy of the world, t By their ^ 
prodigiooB numbers they unply compensate fbr their want of size. XSve^-Sn^ oC water 
ma the of the globe i\ppeare to contain them in greater or less profo^on; and this, 
Qouplcd with their great feeundity (fox it has been oUcidated that the progeny of 
some animalcules would amount to upwards of two hundred and siaty-eight i&llions 
in four weeks), may readily con^oe us of the vast quantity of food fujuaialied by 
these oreatuxess to others a little higher in the soale, wh^h in th4ir itum b^ome the 
prey of ifirger animals. . 

One of the many extraordinary facts, ooaneoted wi^h the natuiql history of the 
Infusoria^ is the jpawer which many of these animals possess of xetahdng th^'"vitaiity 
J&p a long tiUne, when the water whushthey had been inhabiting has hceimtc dried up 
with tlm hea't' of summer. Thry will rctiiain thus inclosed in the diy and hardened 
mud, which frequently, os we all know, becomes baked by the action of the sun into a 
condition in which the last thing we should suspect would be the presence of anima. 
life, especially of such delicate organisms as these, until the return of wet weather 
recalls them from their dormant state to activity and enjoyment; or they may bo taken 
up fremt the surface of the drying pool by the action of wind, and blonm about in the 
atmosphere untilthey meet with some moisture, in which they may be developed, and 
may propagate their speoies. It is probable, in fact, that much of the dust whiiSh we so 
frequently see floating, apparently in the beams of the summer sun, consists of either 
the bodies or the germs of Infusoria. 

—The olassiflcation of the Infusoria presents considerable difficulty, 
pax^ arising from their excessive minuteness, which renders the assistance of our 
best microscopes necessary to enable us even to see many of them, and partly from the 
impossibility 'of avoiding confusion from the intermixture of the germs of more hi^^y 
organised animals, and some plants in various stages of development. 

The class of Infusoria,, as circumscribed by Ehrenberg in his Infusionsthierohon" 
published in 1838, included a curious mixture of heterogeneous elements. ^It was 
divided into two great groups, the Polygastriea and the Roiifera, with the latter of which 
we have nothing to do here; the animals composing it belonging to a far hi|^er type of 
organisation. But even in the Polygastriea, avast number- of species, and especially 
the whede families of Clmterina, BaoiUaria, and Volvooina, are found tc be true plants; 
and after the rejection of these we find a considerable quantity of creatures, in whiob 
the possession of a moveable filiform appendage, and the existence of a red spot, are the 
only characters, on account of which they can be referred to the axdmal kindom. Many 
of these have bemi alreftdy found to be truly the active germs of Confervte ; and it is 
probable that more oxteUded investigations will, before long, show that many, about 
which we are still doubt^, are also to be referred to the vegetable kingdom. These 
i^cies belong to Ebrenberg’s fauiilies Monodina and Cryptomonadina. Easily, his 
family Vihrionma, including the well known oels of paste and vinegar, must be'rejected 
altogether, as it includes abeterogmeous assemblage of mim>8copic plants and embryonic 
forms of worms. After the separation of these, the aninials still referable to the class 
of Infusoria ore sufficiently numerous and interesting. They may be dMfied^nto 
oydiSiPB) •ohasaeterizud by^tepresenise'cnr ahaeiaaeclt>>iapBheuth-'te>tiie‘uiii«Qais 'Ceiuposiag 
them. 

The first ^^As/tomata, or niputMtm,^fwsoria, includes all those in which tiia 
mouth is wkhting. They fq>pear to be nourished entirely by the absorption of fluid 
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trough th ir outer aurfaoe, and have never been seen to tai^ .0i^d foo^ The 
flrsf f i i l Hly of this order, t{^e 4 ^f/d»id'<e, is ^atinguished bj’on e^bMBsifWtiWetile 
h$Aft gell?^v of a green or nd ocdour; most of them possess one or tvo red points. 
The ftim alfl bSongingto one of the genera of this family (EufiUiMf Fig. 19), which are 

generally of a green Or red colour, fre> 
quently sause the water they inhabit to 
appear of one of these ooloiirs, in oimsequenoe 
of their sudden appearance in myriads. It is 
not improbable, however, that so^ Of the 
creatures included in this group may prove 
to be vegetable organisms. * 

, ' »The family Dinobryida very closely le- 

Plg. iS.'^Enaletn ^ridis, 3W dieter in wi- ^{^0 preceding; but th# animalcules 

”*V wWoh ifi. compld m fimudied with 
a hon^ within which they can retract themselves at pleasure. 

In another family, the PtridmdtKy the animals are also furnished with afejlpy or 
sQicions shell (»- campace; but in these the shell has . a transverse or ob]dqna,.4)it 
(Fig.’ 20 ) furnished with a 
circlet of cilia; it is also fre- 
> very 

- HP- 
)e anl* 

mols is efKictod not only by 
means of these ciIm, but also 
by the aid of a 
pondage, which can be pro* 
truded from a particular spot 
in thiO carapace. The rilu 
cious^ooats of these oreatures 
are found in great profusion 
4h the flints of our chalk hilltiT 

The fourth family of the 
astomatous Infaaom^ llxe 
oonsiats mitiroly 
of animals which have hithocs- 
to 

Mies V these creatures ere oolourlesa, and of a perfectly glassy transpatency, soifliat 
their structure may bo studied with the greatest ease; amid there can be no doiit as to 
the complete ahaence of anyriiing Uke a buccal orific^: TheiAotionB are effected 

entirely by means of cih'a, which are arranged in oblique Knes imon their flat oval 
bodies. 

From these simple creatures we tom now to the conspderatioa tiie fur more 
numerous and intei^ 1 g forms of Inihisorisl animalcules, in which the presence of a 
mouth indi(Mto8 a big tr degree irf orgmiaation and a more eatirnded of aptimi. 
They form the order Thq flrst Miy of this m^,5he^ conrikti 

of rouQ’^h or iral animalcules, whose minute siae rendein Ih^r efamiitati<m dliBcuK;. 
wren wiA our very best .glassei. Their motions are generajGjyjpudneed by meins of 
Hifom appendages, of wh^ each animal poaseaaes (SMt m more, fikpie of them, 


qucntl;|^ produced int< 
remarka&le horn-like 
cesses. Me^en in the 
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meaeure only l*20000th of an inch in length; and it has been calculated that# 
of water may easily contain a number these animelculcsrcunsidcarably larger tffan that 
of the entire human population of the earth. Such an assertion raise 

our astonishment to the highest pitchy vhon we consider that these living 

atoms possesses a mouth well furnished with cilia, through whic]li^.|^^' able to intro- 
duce into its substance particles of solid matter of a size a? smauHiliX, uniil elected 
by these little creatoreS) mir hii^hest magnifying powers will faKi> to reveal their 
existence. * • 

We i)ow come to a family which includes some of theemost beautiful of the infuso¬ 
rial animalcules, and in which we meet with phenomena more cunousVthan' any we 
have yet witnessed, and perhaps as wondsrful as any tHht will be proSonU'^ lo our* 
notice, when studying the natural history of the higher classes of animals. \ This is.the 
family of t£e yoHmliidmy or beU-anmeUaUes. The animals of which it is composed 
Me hylihs triitd,inimttmding the 

jBUtMmrciiamnlty, whmh4»n hc>aaamA»*d4u^ dravTO..H| at,^l>i<-*e>inre of thurcreaturo; 
by the vibration of these cilia the litUo animal, which usually has somewhat tho 
appearance of a miniature winr-glf>fti anpipcrtail wpan g y»r)r 4tfng stalk, can produce 

.minute 

of alimentary matter are diWKU, ilU 0 JJMv 4 ttuUth. Same of these little ercatures are 
furnished with a hoiwy' case fur the protection of thoir delicate bodies, whilst others 
are quiteMdeed. /I,. ;’*' 

The ggnus JTar/tceJ/a, from which the name given to the family is derived, consists 
of animals of tho latter description. Each of these little creatures is placed .ct the top 
of along 6oxihlo stalk, the other extremity of which is attached to some object, such 
as the stem or leaves of an aquatic plant. This stem, slender as it is, is neverthelesa a 
hpUQW tu^e, through the entire length of which runs a muscular tl^ad of still more 
minute diameter. When in activity, and secure from danger, tho little VoHintlla 
stretches his stalk to tho utmost, whilst its fringe of cilia is constantly drawing ,tc> its 
mouth any luckless animalcule that may come within the influence of the voi^x it 
creates; buk^t the least tdam tUe<ji:ulUuv«Bish, with the rapidity of 

lightning, draws itself up into a little spiral coil. But the VortieeUa is not whoiljjlt} 
condemned to pass a sort of vegetable existence, rooted, as it wore, to a single spot by 
its dender stalk; its Creator has foreseen the probable arrival of a juried in its exis¬ 
tence when the puwm* of locomotion would become necessary, and this necessity is 
provided for in a manner calculated to excite eur highest adinii*ation. At the lower 
.extremity pf the body of the animal, at 1;hd.poiui^.of .its.ju:^tiuuwitki^ a-utrw 
Mngo of cilia is developed; and whenthis is fully formed the 

and ousts itself .&eely Up<dx its world of wMcrs. The development of this locomotive 
fringe of cilia, aad|iiQ subsequent acquisition of the power of swimming by the Vor- 
UeeHUi is generally connected with the propagation the species, which, in this 
and some of the allied genera, prt^ents a series of most curious and compHuated 


hMlUMia«N.AaJn simplest mode in which » 

I efibeted; is.by the .^^ vij^n of the individual into two or more parts. Tl^ division, as 
^ wd have already staSwhsn apoakiag of the PrUmsa in )g(mopal, eommcaaa r ^ ,,the 
nudeas . whifth,.,in Before and duriiig this 

division of tho nucleus the body of tho creature acqmres. a oonmderable increase 
in breadth. A C(^t^d[p^on afterwards makca its appeareace in the middle, which, 
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oontmud^ly iacreasing in d^lh, at last divides the body of the aninul into two 
lalwes, 0 A?!i^»f^«rhi«}i ij nay foufil to coiutitute a perfect Vorthal/a. Onl y.p pe 
of thuift, however, is to remain in q^aiot peasestdon of the origioah eitalk ; tho.pther, 
quontly, dovoiMpe-'W ctlif' ita lower flatapbipif and 

s away to seek a Having fixed upon a convenient spot for its purpose, 

Rhc^s itself, bf the hinder part of its body, to the place it has selected; thaorfulia 
thojijdisafpcar, and a najK^NaUc is gradually developed, until the new animal exactly 
resembles thaUfrom which it oprang. 0 > 

'Die also possess an itner means of propagation which is denied to all the ^ 

other with the exception of a few nearly allied genera, although*we shall 

mect,with it again in otlior dosses of animals. This imdo of repr(»duction is called 
germiuation. It consists in the production of a sort of bud, which gradually acquires the 
form and structure of the perfect unimal. In the Vortimla^ these buds,, when mature, 
quit the pagpnt stem after developing a oirclut of cilia at the lower extremity, and fix 
themselves in a now habitation in exactly the same manner as the individuals produced 
by the division of the bell. 

’ .bo thought that animals endowed by nature with the power of increasing 

tiiqir sdEmbefs by the continual division o( their very substance, would stand in no need 
further provision for the continuance of their species; that these means of 
^^^e^rodticfion would amply suffice to enable them to fulfil the scriptural injunction to 
“increase anif multiply, and replenish the earth." We find, however, that other and 
more complicated contrivances are employed for the same end; so that we need not 
wonder at the groat rapidity with which those creatures multiply in situations favour¬ 
able to their development. 

At an^rlier or kter period of their existonce, the VwUctila with^^aw the 
surrounded by cilia which 
forms* the anterior portion 

of their^ bodies; and con- ^ ^ ^ • 

feting themselves into a 
ball, secrete a gelatinous 
covering which gradually 
solidifies, and forms a sort of 
capsule, within which the 
animal is completely in- 
closud. Occasionally, this 
process, bj which the Varti^ 

eellee is said to become takes place, wbilat the ercatuns is ptiU 4i^ ijn 

Shtalk; but more commonly the circlet of cilia, already mentioned, is first developed at the 
posterior portion of its body, and the Vorttcella becomes epqyst^, whilst swimming 
fiWy through the ^ter. Even when the animalcule underguds this change, whilst 
still supported oh the stalk, the latter soon disappears, leaving the encysted Va>'imlla 
free. 

• The body of the animal (Fig. 21,1) nohcivappasns^almost hcffiaogesteous in its structure, 
but contains the ewrity 

filled with fltiid, which n'piustctlt? ‘opaue of the original, VwtieeUa^ but 

no longer exhibits the pulsations characteristic of that organ in the active animal. At 
this.point the history of the oroature becomes still more compUckted. Spnie^es its.. 
further progress commences by the breaking up, 



Fig. 21. Development of Vorticella. 
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(Pig. 21, 2), which swim about in the thin ggjlatinous mass into iCiifli the 
aubstanoo of the parent has become dissolved. The bq|j3pj{., t h ft ,iPg^ E yrt anirtial infllfljjfitf 
within the cyst apparently divided' into separate liwvniBs €r bags 

(Fig. 21,3), some of which gradually acquire a considerable increasean size, and at. 
hse^ 'rtiTmfgh After a time-^nf of theso {unjeatraitt 

fbr. i>pf>y; and through the opening, thus formed 
gelatinous contents of the cyst, with the included cmbryoc, are suddenly shotf«»«HRto 
the .wa^^r (F{g. 21, 4), th^4o4)eooBio-di£htac»^ aad-.grtywso^ toVnaw; gananatiBn of 
YortictJlm. * «. o 

*•'' But ^his is only one of the phases of the dcvelopmcwt of these encysted iSniteella; 
another and a still more remarkable one remains behind. In other Cases, iniitead of 
producing a number of little ac¬ 
tive embryos in its interior, 

JTi^ineSa extends 
sometimes in one direction, some¬ 
times in another (Fig. 22,1), atthe 
same time protruding from all 
parts of its surface a number of 
slender filaments, terminated by 
minute knobs, similar to the pro¬ 
cesses by means of which we 
have seen motion produced in 
the R lizopoda. Sometimes a 
portion of the creature is thrust 
out, so as to form a new stalk 
(Fig. 22, 2), by which it attaches 
itself to objects in the water. 

These reproductive forma of 
the Vorticellm have long been 
known to microscopic ob¬ 
servers, and several of them were described by Ehrenberg as belonging to very 
various genera. From the name AeinetUy given by that author to one of these genera, 
they are now denominated the Acincta-forms. Two of them ore represented in 
Fig. 22; the first closely resemldes the Aotinophryt aol of Ehrenberg; and the 
second is described by him under the name of Podapltrys Jixa, Both these, however, 
are only forma of one species, the VorticeUtt microstoma of Ehrenbeig. ^ 

But the object of this singular metamorphosis still remains to he described, 
'.The nu qlp us, which at the change of the encysted animalcule into the Acineta-form 
(Was 8^ distinctly observable, becomes entirely and altogether eonviytyd into an ^fitive 
(Fig. 22, 2 b and 3), acquiring an ovate form, wi^jst.€jadRiij(^^ 

'its narrower extremity, and presenting, at„thu 

^jDloMkl, whilst still inclosed in the body of its permit, we see a 
diat^||^.J(IStli£^3 and the usual contaiwiitiiliiiTiipiiw of the full grown creature. 
When mature, the Spring tears its way throu^ the membranes inclosing the Acineta^ 
which howeyesj^mmediately closes again. ThfliaKher continues protruding and retract* 
iing its filaments, and soon produces, in its interior,^ new nucleus, which, in its turn, 
becomes metamorphosed into a young Vorticella. 

same faculty of indosing themsolves in a syst appears tft.heraadO'Uaoef^y the 



Fi;. ^2.—Acineta-forms of Tortioells. 

a, nuclear; (, yonnz Vorticella ; e, retracted antrrior 
cilia; d, ooiitraoiile space; e, posterior ciliary ftiage. 
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T a naeans of solfripiiMwi'Ktioii iii which they have been 

L rtiftidiDj^ When th^ animal is thus encased, the mud of the bottom of the 

I* pooki.^BUM Quite hard in the sun without doing it the least injuTy j and in this 

I state the creatures are often taken up by the wind with the dust which it raises from 
• the ^j^face of the parched ground, and borne along to great distances, st as tP make 
their appeaiance in most upe;ii^ected localities (they are frequently found in roof 
gutters)^ where th^ first shower of rain calls them baq^ to active life. These processes 
I are repeated in several of the allied genera with so litUe variation, as far as observations 
’ have hitherto shown,* that it ^ill bo unnecessary to mention them more partiouliiM'ly 
We may, ^ow^ver. Before quitting this interesting family, describe a few of tho*loading 
fBrins wilich it presents to ourmoticc. « 

"Sfe have already seen that each Vortiedla is supported upon a flexible stalk; and 
that .when a bud is produced from any part of the animal, it is cast off by its parent to 
shift for itself as soon as the organs necessar^ for its se|nrate existmice are developed.^ 
This charagter serves to distinguish the true Vortieella from the other members of the 
family; in which, however, wo meet with considerable diversity of form. Thus in 
the genus Carche^um the stalks are still flexible, and, as in the Vortteella, coil them¬ 
selves up in an instant at the slightest alarm ; but each main stalk, instead of being 
surmounted Bnly by a single bell^ hears several branches cq^ually irritable with itsdf, 
and each terminating with a separate, and, to a certain extent, independent animal. 
In the nutans the stem is also branched; but here, instead of a flexible con¬ 

tractile ^amtnt, we find a stiff biistle-like tube, at the extremity of which , the creature 
is situated. During its contraction it turns hack with a sudden jerk, and hangs down 
from the stalk as if broken. 

In another curious genus 
{Ophyiium^ Fig. 23), the 
animals, instead of being 
supported freely upon a 
stalk, gre imbedded in the 
substance of a gelatinous 
ma-is, from the surface of 
which the anterior extremity 
of each animal projects more 
or less. The gelatinous 
masses, in whii^.the animal¬ 
cules are thus imbedded, 
may be igct with of all sizes, 
from that of a poa to that of 
a small apple. 

In some nearly allied 

species fomring the genus 

Va^inicola (Fig, 24), the 

body of each animal is in- 

t olt'sed in a separate minute. 23.—ophiydlum Verwitile, 

homv within which *** “**■«» aBiumlculeu ; 6, afttmalcules in situ ; e, a single 

uomy sutat , iiia a men animalcule iuifhly 

it can retract at pleasure. * 

In the Stentar^ or tminMleuh (Fig. 26), which is also geneiuUy referred to 

this &mily, the animal does not consist exactly of a bell supported upon a distinct 





Fig. 24.—Vaginicola Ci'yatallina. Fig. 25.—Stentor MuUQri> 

850 diameter. ^ 75 Uiuuieter. ^ 


smaller extremity. The body in these animals is entirely covered with ciliajrcand the 
creature genertUy possesses the power of retracting the elongated tail-like portion 
by which it attaches itsdf to other objects, and swimming away in search of a new 
habitation. Lastly, the Trtchodtneey or UrnammalctdeSy are never attached to a stalk, 
but generally swim about freely by means of the cilia with which the extremities of 
their bodies are fringed. 

The remaining families of the Infugvria present us with few points of interest at all 
oomp^rable to those exhibited in the history of the VorticeUideey although even lu^these 
many eurious and interesting forms occur. They may be divided into two great ff^mi-^ 
lies—-(Qm TVidbotficte and the Sottfera. The of these contains all the taauih- 

jbwunng Infusoiia not belonging to either of the preceding families, in which motion is 
^entirely produced by the agency of cilia; whilst tbe animals included in the ninttid 
^possess, besides these, iMssthtt or hooks adapted for climbing or creeping upon aquatic 
'^ants. 

The animals forming the fimt of these families exhibit a great difCr^ty of farm and 
straoture. In some the siwface of the body is naked, and tbe cilia are cohfineid to the 
anteiior extremity of the body, where they form a fij^lct surro und ing .the moujA. 
They oonstitnte the sub-family J^eMtna. In these, the opening through wliich 
fseetd matters ate rejeoted is situated at the hinder extremity ; whilst in the Vor(ie«Ua>f 
to which they present the greatest resemblance, the remains of the food aro cast out, 
mther through the mouth itself, or by an opening in the immediate neighbomdtood cdf 
the mouth. The anterior portion of the body is sometimes produced into a long flemble 
neck, which the animal twists about in every direction, and which appears to serve, hr 
some respects, as an aid in its motions. 

< A second sufa-&mily, is distinguished by having the of g^nater 

piurt of the body ^ye^iilith ^0 genetally arranged in Imigttadinal series, of 
which those suriea'hding the mouth are a little longer than the rest. 1'he anal opening 
is variable in The JParamteium is on example Of this gnoup. ' 
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. In i^ithird group we meet witli a yery singular apparatusi^omuftsting of a i^lindor 
of nn^liomjr fibres^ whiul^ sur- 
rcRin^tbf igpt^ (Fig. 26 «). Tke 
food or the aninuil is seized by this 
apparatus, and dra\if n gradually into 
the Q^phogufl; an animakule is 
repres^ted in this position at & in 
the annexed figure^ Thdbe form 
the Bub-fainily N^ulina. • 

In the last great family, the 
ISeUfer^ wo meet with a ver^ sin- 
gulai^ modification of the ciliary 
structure. In addition to the cilia, 
which,' as usual, surround the 
mouth, tho ventral surface, in these 
creatures, is furnished with a num> 
her of luasUtus' nr 'tioohs, by means 
of which they are enabled to run 
or creep upW fixed objects in the 
watar. ^ 

Befoi% quitting the consideration of the Froiam, we must refer to a curious g;roup 
of minute pdrasitic creatures which appear to lie more nearly allied to the Jnfu9ori» 
than to any other class in the animal kingdom. These inifi ^npie-fwiiwwitefl, called 
Greyariimj are found in a situation where, probably, few of our readers would drema of 
seeing for such creatures. They w ha drir t lHriiite B tiw cs ' o f t tm «wmw gar dw i w swnn , 
i|igg^ and many other members of the articulate division of animals, and are hut 
rarely to be met with in animals of any other group. These animals are generally of 
or somewhat elliptical form, although aometimes a sort of head appears 
to oe^^oduced by the constriction of the anterior extremity of the lH»dy (« 4% and 
this lMMsd4t]w*feiNt^ is occasionally a curious Bo(h.,|^ftiii6BSS. wd. iebee. 

The bi»^, in all cases, however, consists entirely of a sort of transparent htmefgmmtm 
«a£L, eontaintng an albuminous fluid, in which a nMsleus and a number of minute 
may be observed. They are exceedingly gb^^^fiahin their swaBBBWWt") whitdi 
are eflbeted by the contraction of the body, al^ough a f&w possess true cilia, and 
others are furnished with stijSer immoveable hairs. 

Curious as the habitation selected by these creatures may appear, we shall find 
something still more singular in tho method appointed by theCtektor fbr the continuance 
of the race of these simple cells. It had long been known naturalists that many 
Oreff^rina consisted only of a siBglo*«dd, Tf^hfliit irthriTfi appeam to be Cmnposed of htso 
aeparato complete cells, i[wehiwwi<iaiBiiagia.jamlwia. ITpooi this character, and thedifferences 
in the flirms of the cells thus united, many genera, and even families, have been esta- 
blishpd amongst ‘^he —the authors describing these various forms no doubt 

building high and flattering hopes of hniuortal reputation upon their microscopic 
khours.. But more recent observers have ruvldesdly dashed these hopes to the ground, 
by showing, that these iluHble' iwBV,'reprdlBnt 
d iffe i nn t j tia gWH i n t h oi h i a l a jiys^ th si poopag n rt sni l aCm Aa o iiiipli e » u niiiial a The mode of 
reproduction which prevails here is one which we ft hall meet with in no other g^roup of 
animalsalthough aometlung very analogous tabes place in some low forms plants. 


« 



Fig. 26.—Chilodon CaeuUut. 
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It is eflboted in the following mannerTwo Gregarina become united by somc^ttj^ of | 
their bddies, and cling together so firmly that their separation appears tb be impossible. | 
By degrees they lose their original form, until at length they constitul# m oyal^aht | 
slightly constricted in the middle, but still divided into two distinct cells by a transverse | 
parririon. Now formalwhilst^the^ 

two nuclei, which have hitherto retained their original appearance, gradually disappear, ( 
and the bodies of the animals bdeome converted into a number oiP granules.*' The^ 
process of development continues within the capsule; the faq i pulej^, or;g ermi. become) 
smallOT sod more numerous; the partition between the twd o^s fina^y disappears; and 
the mature sac either paa ft{;8„ |)^tire from the body of the animal in which it is ccfhtained,) 
within its intestine, allows the numeuemstgerffis to be evacuated at dhce. 

So ^ careful and patient investigations have traced the history of'those minute 
parasites; hut the ulterior develppment of the germs, and the mode in which the young 
OrogattfUf again find admittance into the bodies of their destined victims, are stiU 
enveloped in mystery. 


DmsiOK II.—BAniATiC. 

Qwiiexnl Otiaxactcss. —^Tho animals arranged under this second divisief of the 
animal kingdom, are generally distinguished by the radiate form of their bodies,—that 
is to say, all the parts of which the creature is composed are arranged circulaily round 
a common centre. In some instances, however, this radiate arrangement of the organs 
is not readily recognizable, although in other respects the animals approach the true 
radiate forms so closely, that it is difficult to place them in any other position. 

In complexity of structure some of the lower forms of Radiata scarcely seem to 
exceed the simple creatures belonging to the preceding division, consisting of a laere 
bag o» digestive oavity furnished with a few tcntacula or feelers. Still, even in th^se, an 
advance in organization is perceptible, for although the substance of which they are 
composed appears to differ but little from the Barcode of the Protozoa^ they can never, 
lilre these, be regarded as mere aggregations of cells, each capable of a separate and 
independent existence. But as we advance from these low forms towards the higher 
elasses, we find the complication of structure constantly on the increase: instead of a 
membranous bag, either aide of which wiU serve equally well os a skin or a stomai^ 
we soon find a marked distinction between the outer coat and the membrane lining the 
digestive cavity; and this goes on increasing until in the highest forms (some s^-ftshes 
.and sea-urchins), the fmwer consists of a most complicated mosaic of calcareous plates, 
and the latter becomes converted into a long convoluted intestine, furnished sometimes 
with a very carious masticating apparatus in the mouth, aad with an anal opening for 
tire discharge of the refuse of digestion. The other organs of the body also iMutake of 
the same advancement: a nervous and circulatory system, and a ooniplicated system of 
locomotive organs, gradually make their appearance; singular organs, suppofsd to be 
(Wgans ef sense, occur in some forms; «md the function of reproduction, wbidbin ^e 
lower'forms appears to^bo principally executed by a plao,b*like budding and division of 
the parimtal substMaoe, is at last conned to certain organs exclusively appropriated to 
that puxp(»e. * « . 

The ne|f|MpsS9vtem, when present^ is atfil veiy imperfect, and almost rudimmitary; 
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it ofihe radiate arrangemeat of the body; and in its moat perfocCHhmditioii 

consists of a xif)|t of g^mglia surrounding the mouth, and giving off nervous filaments to 
elbh ^ the oggients of which the body is composed. The organa which have been 
regaroed as special organs of sense, occur by no means universally; they will be 
noticed in treating of the groups in which they are met with. A system ol vessels 
exista^in many q£ these animals; but it is only iyt„ thp that we find a dis¬ 
tinct oirculikteQElfgstem, wM a ylike he a rt for tbfi nnmulaion of % Jpi d. 

In these Also the flection fif respiration is sometimes assisted by a system of fU|iiiferou8 
vessels, which serv^ to condiftt the water to difieront parts of the body; but this is the 
only tratfe of any special jcapimtory apparatus iu the animals under oonsideratiott. In 
the minority, respiration appfars to be effected by the simple contact of the'surface of 
the«dhimal with the circumambient fiuid. The functions of reproduction and loco¬ 
motion are performed in such very different,modes in^the different dassos, that it wiU 
be as well to leave their consideration till we' come to treat of these subordinate 
divisions.* 


A faculty which is possessed by most of the Hadiata is that of e|mttiQgew|ihc«- 
n horeiptm cein the dark, especially when irritated or- distjai^S)^ Although they have 
this power in common with some other groups of animals, it is to the gelatinous free- 
swimming creatures of this clas9that the phenomenon, well known as the luminosity 
of the sga, is principally to bo attributed. This phenomenon, the occurrence of which 
is by no "means uncommon on our own coasts in calm weather, is exhibited in the 
greatest splhndour in the seas of warm cUmatos. The whole surface of the ocean is 
th^re suffused with a pale light, which acquires the greatest brilliancy when the water 
is in any way disturbed. The passing ship leaves a brilliant illumination in its wake; 
the waves, in their gentle hcavinga, break into sparks and flashes of light; the oasa of 
moving boats ore seen dripping with living jewels when taken out of the water, and 
each stroke produces a sparkling streak. This general luminosity is due to innumerable 
mlndte animals, amongst which larger and mf>re brilliant species may be seen swimming 
in splpndonr, some like balls of living fire, others like waving bahida‘.,of flamef The 
majority of these creatures belong to this division, and principally to the class of 
J>i9copAora, well known to most of us as Medus® or jelly-fishes. In some localities the 
a singular little animal belonging to the class of Stphnmphoray also plays an 
important part in the production of this phenomenon. The p b ( Mpborfl i w mce^‘B «ipyw c d 

of'theafrMiMttalB are generally 
by many of them also appear 


t(y4»p»»l)Bc*d4»yyti».aUai^4^ ih8..bodifig 

endued, and isii which tne UrticaJjngjmropertios possessed 
to reside, 


]Hwlaioiul>^The Kadiata may be divided into five elass<^; but their classMcation, 
in Bpito of the great attciition which has lately been paid to them, still remains involved 
in considerable uncertainty,The first class, containing the polypes (Poltpi), consists 
of animals of a more or less cyli ^jb^ al form, which are generally 
extremity to some solid submarine substance, ^4 ftnUirfied Itiuldlg aijL^fga l 

hy i tfflit a s J fi s. Host of these are compmiQtdiJwunals, oonstructing a 
common homy or ; ea^ polype 1 within 

wh^ it can oontradt itself at pleasure. 

The second class, the DmeopBona, includes the animals well known as jcl}|<ii«Sih« 
They consist of a move or less convex disc or xtoditf^a (Fig. 27), at the oantre the 
lo wini i n ne f ace of whidi the |SiMWth la situated, generally surrounded by fqwu^nis. 1^6 
animals freely in the trator ^ the alte rnate oojiira t«M«t Att «f the 
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disc, the c^cnimfercpce of which is generally furnished with filifiaMii4|;i||^eB ^ |;reat 
— extensibility.«The bedyb u gflfl- 

^ IsiUfeiHi Mii<'lTwnqanrfliit. V ** 

5 5 ^ ]'' ^ 1 ^ ' The animals constituting the third class, 

/ * the Ctenofhoba, are, like the preceding) 

j j of a gelatinous consistency and iglassy 

^ transparency; but the i)ody, instead of 

' being discoid, *18 gen^faUy mote or less 

oimte in its fofm (Fig. 28), Bai44ha> affimal8 
I j V / i eiPWhwbp the action of a imcnb(a^ of eflia 

\ \ arranged in rhws upon their surfiacS. The 

I ' V, ' ina«A is situated <itliy4h»aiBttta(M^ 

I Ahf ’ of the body; and at the opposite end there 

^ ' is an aawd opening. Most of them possess 

' ^ ' ‘v. o& extremely extensible fiTform ten- 

\ ' \ a ^ taulgs, which are generally concealed, 

\ ' ' j \ a^hen not in action, in small cavities formed 

\ in the substance of the body. 

4 The f(virth class, the SiFhonophoea, 
is composed of creatures, the structure of 
which is still in many cases bUt little 
known. Like the animals 5f the two 
- - - preceding classes, they swim '■ freely in 

Fig. 27 .—Pelagia. the sea, and their bodiCfS are also gnUr 

tinous and'traaaparent; they are generally 
furnished with a peculiar c^ijrtilagiaous support^ tmd with- cl qee d ‘'a a r*‘ l » l! a^«rs, which 
Borve as floats to maintain them at the surface of the ocean. 


w 


Fig. 27.—Pelagia. 


In the fifth and last class, the Eohinodermata, we find the 
most highly organized forms of Jiadiata. These possess a 
coiiiiQMMia'dkin, in whjbch a deposit of calcareous matter, takes 
place, often to such an extent as to form a shell inclosing all 
the soft parts of the animal. They generally gyaapi Blwag ihe 
bottom of »tha^>«saAer, by means of a great number of tu bwi a r 
fivekers, which can be protruded at pleasure through openings 
left in the plates of which the calcareous covering is composed. 
The radiat e - anwng ement of the parts is perhaps more distlHCtly 
recognizable injitome of these animals (the common star-fish, for 
example) than in any other members of this divimon; it is in 
these only thiCt any trace of a nervousjsystem has been dis¬ 
covered. 


■Rg. 28 .-^Ai|ipo.. 

«a, tontuoula; 6,p9Wti»; 
e, aasl opening;' ' 



Glass I.— Poltpi. 

General Clutxacteiw.—^The class of Polypi includes a great number of animals, 
most of which are of very simple construction. They are all in their mode of , 

life; and by far the greater number inhabit the sea, a vory few (mly being fonni in 
ftesh water. Must of them live in soaifijbies of greater or less extent, supported on a 
oommon stock;, or which is sometimes hopty, sometimes c^laareoim. The 

little ertPturmi either imbedded in cavities, fopned immediately in the substance of 
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fleeih which sometimes inorusts it, or inclosed (m in the 
horoy^olypidoms) in mint^e cupe or tubes, from which the body can be protruded at 
^retracted at the approach of danger, or during re|K>ae. These aacial 
polyfes are always of small size, although the structures produced by the united laWrs 
of^tteceBsive multitudes are often sufficient to produce important changes in the face of 
natt^. Many of the solitary species, however^ attain a considerable magnitude.* 

T]^e bodies* if these animals are generally oyjipidiRpal in form, 
tentaoks^ or arms, frequently consistiug of a considerable number, uwaHMc 
•tttsnoMUEtnemityfj^ thaanutca of u situated. The megrth is the 

only apertuQS of ^the digestiyo cayity; it is quite destitute of any masticating ap- 
• paratm. • • * 

^Ji'he skin in the compound polypes, which are able to retract themselves into firm 
cells or tubes, is exceedingly soft and tender; but in the solitary species ft frequently 
acquires a leathery consistence, forming a closed 8ac,%ritbte which the more dolicato 
tentaclosucan be retracted at pleasure, la.,iuuay. oases the skia.aa i i T i ri«at i nw 
QI^Ms, consisting of minute transparent yesides, from which lung spiral threads and a 
caustic fluid are emitted, which cause a stinging sensation on coming in contact with pj 
the skin. 

lUifNMdMiion takes place in;tihose animals both by means of ova, and by g s oiin a i" 
tSiEror^^iddlhg. The swceewwrttl:i8y&^runil.ty^ sai u oi iadivi idual. 

IM^isioiWi—Thc Polypes are commonly divided into thrfO’ordurs. In the first, the 
rile animals are generally compound, and invested with a hi^*”y 
dom; the digestive cavity is excavated in the substance of the body without any proper 
lining membrane; and the reproductive organs ore always external. In the second order, 
the A gteroid a^ the polypes a>re always compuuud; the Buiaatb is suirounded by 
ta nt ao tes r^a digesttve'uavity.is lined with a membrane, and the oindua are pi^uced 
in the iuteJUir of the animal. I'he polypes in this order are imbedded in a more or 
leas** flashy, maaa, »which is generally supported on a homy os calcareous axis. The 
poly{^ of the third order, the He ltanthoida. are siip^, and either possessed of a naztain 
power of looomeriem, or .imbedded in a calcarcotts pelypidom. The nimrih is genmlly 
surrounded by a OTioubffr ; the stomach is furnished with a 

diatyafiiUiininR and the —Tjfrtr^^-n —' 

Obdeb I. —^Hydboida. 

Oanaatal. Oluuraetera*—Tt is in the polypes of this order that we find tlm nearest 
approa<dL to the preceding divmen. The hu^ in these generally consists of aihomege 
of viaiaiilar graiuiika, hel^ tegeri&er'by n 

R ig hst n aMW ii imidT a rpold a<o#<greafrm rtoiiiw n's^ ; so that the creature can at 

pleasut^ assume a, great variety of forms, extending its body and tentacles until the 
latter become so :^e as to Im almost invisible, and again retracting itself until it 
acquires the appearance of a small gelatinous mass. The tentacula which surround 
the anterior extremity ore irregular in number; they are capable of mEtension to a 
very great length wh^, sed ciog f«t. paceyj, and on coming m contact with any ol^ecli 
floating through the wat^, they immediately twine round it, and convey it to the 
inoti^ In some genera the tentacles appear to he tubular, the internal eavity btdtig 
oontinuoim with t^t of the stomach. To assist in the capt^ of Uving pwgr, iheir 
surface is conuncnly rougfieiiqed with a aeries of granules, which in some oases contaxa 
a curious poisonous or urticaring apparatus. The ns e ufe, which is S irifl Ct a fl in the 


this swport, p^r in a sort of 
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aiaiMISf tliM'tsiralA of to^Boles leads directly into a simple digestive cavity, ai^i<^ u 
not lined with any membrane. , ^ , 

By far the greater number of these animals lire in societies of gr<(|to^ oj leis 
extent, supported on, and protected by, branched homy polypidotns. These are often 
exoeedin^y elegant in their form, and many of them are familial*' to every sea-s^ 
visitCip—by whom, however, they are generally, regarded as sca-weedS. They epnsist 
of continuous homy tubes, generally with a jointed appearance, anddtearing th^ litfle 
cup-like cells occupied by the individual polypes along the Sides and at t^e extremities 
of the stgm and branches. Th e - o ri fa r cOttimunhwrtie by a^pier£ 9 mtioA»o(b*the'^hoMef^ 

with tile geaend lidwtiw etinwlami irf^thw^^ely- 
, pidoa, which is filled with a substaned appa-* 

rently very analogous to that of which^he 
• polypes are composed, and serving as a sort of 

* common bond of union between the many in- 
^ dividual animals occupying the saroe stock, 

m This coiBBM»tmiaduiWy*’piilp, as it is called, 

^ mgarded as the must important 

portion of the compound polype; for it is by 
the ineiease o£ this that the polypidom con- 
n( tinues growing, and it appears to have the 

mI X' df power of producing new polypes, not -only in 

” ' '* fresh cells formed during grow^th, hut also 

vll those which have already been occupied, 

^ which have been vacated by the death of 

vV *' * their former tenantsJ The growth of thepoly- 

pidom, according to Dr. Johnston, takes place 
following manner t —“ The ripe ovtde 
discharged from its matrix scttles'^and 
fixes itself to the site of its future exij^tenoe 
by minute fibres, which pullulate from the 
Ftgr.29.‘-i.AoxKDaA cKHicouLTA. undersldcwhile from the opposite pole a pa¬ 
pillary cone shoots up to a height deterudned 
ft, ovarian vesiolesj e, polype extending; the law which regulates the peculiar habit 

, extended pol} pea. species. The upward growth is then 

arr cistod, and the apex becomes enlarged ond bul¬ 
bous. The'stmirfattre of this rudimentary shoot is at first apparently homogeneous, but very 
shortly the sej^MSiation between the sheath and the interior pulp begins to be defin^, and is 
made hourly more apparent by the pulp retreating inwards, becoming darker and more 
doabentrated. That portion of it, in the bulbous top of the shoot, goes on to further con- 
jfimft^ation and development; and as it enlarges, so in proportion does the homy cuticle 
that covers it expand apace, until it has gradually evolved into one or two cells, which 
gre htill dosed on all sides. The dark body of the polype is apparent through the thin 
an4 .'transparent parietes; and from its superior disc there are now to be semi^me 
tainuba^tuberdes or knobs protruding, which becoming insensibly but steadily inote 
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Flg.tS.^-tAomDaA okhicoulta . 

ft, ovarian veaielps; c, polype extending; 
d, extended polypes. 


elongated, constitute t^e tcntacula of the polype, now nearly ready for a more active 
li fe. By an extension of development, or by a process of absorption not wdl under¬ 
stood, the top of the ceU is at length opened, the polype displays its organs abroad, and 
begins the capt^of'its prey—for, unlike higher orgamsms, it.is at ^is, the period of 
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as large and as perfect as it ever is at any subsequent period, the valla of tlia 
e^ havftgjiegomc indurated and unyielding, and setting a limit to smy further increase 
in bAk. The growth being thus hindered in that din*ction, the pulp, incessantly in*' 
erq^»ed by new supplies of nutriment from the polype, is constrained and forced into 
its i^ginal direction; sojthlt the extremities of the tube, which have remained soft 
and pliant, are ]))ashed onwards, the downward shoo^ becoming a root-liko fibre, and the 
upper continuing the polypidom, and swelling out as before, at stated intervala^ into 
cells, for th«j new (evelopm|pt of other polypes.”— Bnt. ZottphyUs^ p. 9. 

A eurtoqp suA of takes place in these creatures. It consifts in the 

• alteriw|| containing granules, within the tqbular stem, 

an^l^ranchcs of the polypidom, sometimes stopping just below the base of the polype, 
sometimes reaching to the very stomach of the creature^.| The cause of Jhe motioii of 
this fluid is still unexplained; it starts from no fi»d point, and has no fixed point 
whence rekum; there is nothing in the structure of the animals to throw any 
light upon the subject, and the behaviour of the current itself, under artificial circum¬ 
stances, only renders its explanation still more difficult. Thus Dr. Koget says:—“ If 
the currents be designedly obstructed in any part of the stem, those in the branches go 
on without interruption, lind independently of the rest.” The object of the circula¬ 
tion, however, appears, from jtr. Listoi’’8 experiments, to be exceedingly analogous to 
that of the circulation of the blood in the higher animals. 

In theSc, as in all (»thcr polypes, reproduction is eifected both bjHnsddng or gemma¬ 
tion The former mode of propagation necesuarily takes place in all the 

compound polypes, as the formation of these numerous societies is dependent upon a 
continual vegetative growth or budding of the common substance. In these the new 
individuals thus produced remain constantly attached to the parent stock; and the 
process by which this increase is effected has already been described. In the simple 
naked polypes the buds only continue connected with the parent until they are suffi¬ 
ciency matui%, when they are thrown off to enjoy an independent existence. The 
mode of sexual reproduction varies greatly in the _ 
different families, and vrill be best understood when 
th^e come under consideration. We may observe ^ 

hore^ however, that the polypes of this order are dis- . ^ ■ / 

tinguished from the rest of the class by having the ■ ‘ • 

renrodnetivo organs external; and as these are only 1 • ,. 

devdluped at certain seasons, these zoophytes gene- 'X' ^ 

rally appear to he completely asexml; whilst in the ' ' ' ' 

tiwo other orders the ova are produced in internal , , 

ovaries, and these organs arc constantly present. 

Siwisionot'^Thc first family, contains 

only a single genus (ffydray of polype, some of which 
may be met with in almost every piece of stagnant or 
slowly orunning fresh water. They are usually attached * 

to some aquatic plant, and their most friivourite station 
ia amongst the rootlets of the duckweed, so common 
m all our ponds. extended, cun- 

.^ts of a Irnig |;elatinous cylinder, attached by one 8®—Hydra, ‘ ” 

lentiomity to the sub-aqustio ^ant, and furnished at * 

otlmr with very lon^ 'j^ t ades, which it stretches about in the water in aeutlh el 
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the minute animals on which it feeds. In a state of contraction it pres&t^'the 
appearanoe of a mere gelatinous lump or button t « 

The tentaclci^ or feelers, are said to be ti^hular, and filled with an allSuminous*^uid, 
They ar^ furnished with a variable number of tafbercles> arranged in a spiral manner 
en the surface. These tubercles are bjgggt. mtkjft, n#n3^ of .apin i ga nm a.- v aai ^ 
which serve as organs of touch, in the midst of wmch, at ^e apex df the 
tubercle, a very singular organ of prehension is situatocy. Each spinigert^ Wide 
consists of fw’o saftfl^ placed one within the other, with a pmall cai^.ty in ^the centre of 
the innef one. At the point of contact of the two sacs is placed I. lon^ ciligry hair, 

' which pn^ects from the surftce of the tentacle. The oggan of prehendon, j«bich is- 
called the consists of a sac opening at the surface of the tentacle, within which, 

at the lower»portion, is placed a saucer-shaped vesicle, supporting a minul^ ovate body, 
which again bears a sharp calcareous piece called the sagitta, or arrow. This can be 

pushed out at the pleasure of tlm animal, 
serving to roughen the surface of the ten¬ 
tacle, and aflbrd a much firmer hold of its 
living prey. It is supposed that a poimu 
is also ejected at the same time, as animals 
when seized by thei hydra are observed 
to die almost instantaneously. MaBoaJnr 
bp-Tida are observed runniing-throttjgh the 
substance of the tontaclea; some passing 
from tubercle to tuberde, marking out 
a scries of lozenge-shaped spaces, and 
othcr.s running in a longitudiital direction 
through the teutadc. Of these, the former 
have been regarded as extensor musdes, 
the latter as adductors. Sut the action of 
these musdes is apparently quite in'sufil- 
ciont to explain the extraordinary exten¬ 
sibility of the tentacles, which, from a mere 
tyberde, may bo stretched out to the 
length, in one species, of no less than 
eight ^^To produce this degree of elongation,” says Dr. Johnston, “it seems 

neocmary to have auperadded the propulsive agency of a fluid. Water flows, let us 
say by suction,, into the stomach throu^ the oral aperture, whence it is forced^ by the 
vis d tergoy or drawn by capillary attraction into the canals of the tentaeula, and ita 
current outwards is suflieient to push before it the soft, yielding material of which 
they are composed, until at last the resistance of the living parts suffices to arrest 
the tihy flood j or the tube has become too fine in its bore for the admission dT water 
attenuated to its smallest possible stream,—how inconceivably slender may indeed 
be imagined ^ but there is no thread flne enough to equal it, seeing that the tentaoula 
of Mgdra fusm in tendon can be compared to Slothing grosser than the scarce visible 

filament of the web.*’ ' 

Tfie most wonderful portion of the history of the Hydra consists in its esflaraordi- 
naiy powers of propagation. The most usual mode in which repriductinn takes place 
is by a process of budding or j^Binmation, in wliich some- portio i i 'o f th e -e ub staa oe 
of the creature is puslMtdl,„Jiirt into a small tubercle, |^’ tUna gmtniallj^'' lUiLUMea 



Pig. SI.—Tentacles of Hrdra. 
a, taberoles ; t, tutbtu; c, d, spimi^rous vesicles. 
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hag a if ■ -at ktayai ^der^bps 4eftt«e^ £ram’4(B^«|llp^^M^^ 

• youyg aninbl is then oompletefbut generally remains attached to its piurastwr 

time lQ%er, sfieftshing out its tentacles and ttddng food in precisely tbe SMue manner 
^as the old animal. ^Kur is it an unusual thing to hehold-the young mie and the old 
one sfirui^^lul^ fmr, and* gorging different ends of the same worm. Before the dorelop'- 
ment of* tentacles on the young Hydra, and even afte^ these hare made their appear¬ 
ance, a dbwyna isaSmi ^ste batmen-.the. digestive eavity of the parent and thatmf 
itg. nffi i |a ' i ii i g; so thatifood giv^ to either of them produces more or loss distension of 
the bodies^of Imth. /This communication, howevmr, appears to chise some littll time 
before tb|; separation of the yo\^iig animal. « 

After the young one is thrown off there remains no mark to show whence it had 
been protruded. In w a rm w e a t he r the young Hydr» are produced very rapidly, a 
single polype sometimes bearing about as many as fouw young ones, depending from 
vaiious par^ of the body. And no sooner is one of these thrown off than another 
appears to take its place; and, what is still more extraordinary, “the yewig one»<4hem- 
sslvas often breed others; and those othew' sometimes pn^ mit* third or fpnrtb.gene- 

• ration before th&ffrat'faU tbe parent.”— {Baker.) According to Tremtdcy^ the 

average number of young produced by a single Hydra griaea^ in summer, is twenty per 
month; but as each of these woul9 in a few days be surrounded by a numerous family 
of ohildreA and grand-children, all as prolific as itself, it may readily be imagined that 
the mon^y progeny of one of these creatures will be exceedingly numerous. 

This mode of reproduction is, however, confined to the summer months. A differeni 
provision is neemary lor continuiBg the species from year to year. For this purpose, 
in {nthnam; the Hydrse produce small bodies, which have been called osiV'evm p^iermitp^ 
and..S|dMd!lf■«em8h^l^«^8eed^ in the watex^ until the return of spring eausea them to 
devehi^^ new race of polypes. Little is known of the true nature of these bodies, 
which, are regarded by Ehrenberg as female or hermaphrodite polypes, deprived of 
tentacula and loaded with ova, like the female polypes, or ovigerous vesicles of ^the 
following family. 

Singular as are these natural modes of increase, they ore surpassed by the very 
ourioiu phenomena presented by the attifiaial'nndtiplieatmn (ff the Hydi^ by the 
mechanical division of its substence. On this subject, Trombley of Geneva, who dis¬ 
covered, and described the singular properties of this creature about the year 1744, 
speaks as followsI have opened a polype on my hand, extended it, and cut the 
simple skin of which it is formed in every^irection; I have reduced it to little pieces, 
and, in a manner, minced it. These little pieces of skin, both.’ tiiose winch did and 
those which did not possess arms, became perfect polypes,” 

An operation which, to almost any other animal, would prove injurious or fatal, ia thus 
found, in the case of the Hydra, only to asaist the propagation of the species. VSTounds 
heal up with marv^ous facility j and by cutting the creatures in various diroctions, 
the most extraordinary monst^ may te produced. A tail deprived of its head will 
produce a fresh one in four or five days; whilst the amputated head forms a new tail 
m about the same time. These singular ikets were received, as may bo supposed, at 
the time of their discovery, with no little Incredulity; but the teftimony numcro^ 
observers lea'ves no room to doubt.of their corzrectness, and the animals themselves aro 
80 oommon that any one may repeat the eypavimantg of Trembley and Baker for his' 
own satisfaction. " 

119% iHtaTO devoted so much spnee to the reproduction of these curious creatures, timt 
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the remainder of their history must be dismissed in bat few words. Alth<U|^ com. 
monly found attached by their caudal extremity, theyjoxe. figpftbla of imma^ place ♦ 
to place with facility, somewhat nr-the manner of a. leech, by attaoliing thejpntbrior ' 
extremUy at some distance from the tail, then detaching the latter, and drawing the 
body up into a loop, so as to bring the tail close up toji^tbe bead.- ^his motion is then' 
repeated; and the Hydra thus advances by a scries of steps, each of the length of its 
bpi^y. It can also glide almost'imperceptibly dn its base, and not* ’unfroqtten^y floats 
in the water, hanging from the surface by its caudal extremity. ' 

Th< Hydras are exceedingly Tonteioua, and feed onljf on living^ animals. The larv® 
of insects, worms, and the minute crustaccous animals which swanh in' all waters 
constitu^ their principal food. Sometimes two polypes^Will seise upon the Eiame^wonn, 
when a dispute, of course, ensues, which occasionally ends in a very s ing^d gr manner. 
If the weaker of the two do^ not feel, inclined to let slip a booty for which he has 
perhaps been waiting with extended tentacles for several days, it sometimes happens 
that each polype swallows the end w'hith has fallen to his share, until a^L Icng^ the 
worm being all gone, the mouths of the pair come into actual contact. They now find 
themselves in a position of considerable difficulty, which is sometimes terminated by 
the breaking of the worm ; but if this docs not take place, the larger or stronger of the 
two seizes upon his antagonist, and swallows him, '.vorm and aU. After a time the 
swallowed polype emerges uninjured from his living tomb; the worm, however, is 
gone. One of the most singular circumstances connected with the digestion of the 
Hydra—a digestion which, as we have seen, is capable of dissolving creatures of far 
highor organization than itself—is, that the -creature may actually be turned ina jda out 
wkhout any derangem^ of its functions; the old inner surface now acts the part of a 
dun, whilst that which was the outer skin adapts itself without difficulty to the 
perfttrmance of the work of digestion. 

The polypes of the second family, the Sertularida^ all live in societies, each polype 

5upport§d on a branched polypidom^ of the s^e 
CP®4i?temce. xhe structure and ni^e of formation of these polypidoms, which are 
amongst the most elegant productions of the sea, has already been described^- Their 
delicate arborescent forms ai’o constantly to be seen attached to the sea-weeds Icl^ upon 

the beach by the retiring waves. The 
cups or cells containing the polypes ore 
sometimes placed at the extremity of 
long stalks, sometimes arranged along 
the sides of the stem and briuudies of the 
polypidom; and the family has been 
divided into two sub-families, in accord¬ 
ance with these characters. The 
Laomeim genieulaUi of whiiii a figure 
has already been given, is an ex¬ 
ample of the former mode of growth, 
characteristic of the sub-fismfty 
Campanul^ntt f in the second arrange-', 
ment, the cells are sometins^ 
ahmg both ^dos of the tubular portien of the polypidom, somettmes only in.v 
ffngle eerics along the upper or lower surface the branches. These, oonititato 
■ASie apii^'4i>]aiij SertuUvtina, In some instances the stem springs ftrom a proper |if^ so 



Fig. S 2 .—part of Scrtulnria filicula. natural siae, 

bf n»|gnlfied. 
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' 4jMt **polypidomoneporertto 

•print «ie deHcrte nlnnt-liko itructonn wlM^^ ^ pmtioim vt iriioh 

by K»ne noolotut. ®®2l “« »g«rfed 

vorioli Ml o^ S.r’n3^ of the* 4, 

lOM The o™ 7^ Mophytes appear completely eel- 

in the nam:i;Twr«r ‘f 

a polypidom .Mac * STLtt^r^ a ^ 

■eiiMence. Eii.»»ed<miofmotionmae ora ^ 

“uiBaJs, is Mi& of tile aOmirable ««»,’« 

securing the , due distribution of.her^roduc^ of nature for 

world otwate«; for as these S 

are confined to a single locality it k « ‘a 

ova merely Iropped to the bott^ of ta,© ^ V' ‘ 

would,be developed in a single Hnn*. *iw ’ ®ore of them 
OXM there; tho. ora mo "..M-a^Wmiart,. 

looomotiyo. power, enabling them to Pini *. ^ ^ s*«»ovifen»«»TMi^. 

di.lance from the parent et4k, -T LHT *“ T* * 

form. oft,^“S iT*”^*”* ■”» 

■"’ ' -v r , ® «ctiv« or tferma «■ 

Be^,^ Dalycll ^ Profemar Van 

taiaa te ee ^ “remmitaneo which, when 
ooimmon with the feet that many ■mhe.u. 
^mfly belonging to the fbUowing 

rfaJTTr » •‘r^ argument in farenr of 4e 
niews of a(w aoologwta, who remora afr tte ptdypea. 

e^gi^to the pieaent order, into a petition 

'Sn^rtr* J*? ^ ?«i>«i«n which 

^ hetween tjwm and theee h%her 

.hr^J ^WAto, ftrmiiig ft, fl&d frmily of 

! Hypes, are alee fa 4e most part aosM 

tai^ file upper exte^y jg into a eWe 

n.yr ecee i. o.,xg t?£aa::-i--:s.i^ 

* ..' .. I l.i i^-fa. i , V . ■ “ -W " I' J 
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aM lEk 2 lo 8 ed in a polypidom (Fig. 34); and £he Oot'pnidas^in which ihey am nSitoli, or 
only fiiinuelicd with a rudiment of a polypidom. The genera ore ^t^dltt on iihe 
arrangement and form of the tentacles. * 

The fertile individoals, when they have been observed^ are genemlly mere knobs, in 
which the tentacles are completely wanting; and it if ei^|p]|K>sed that they derive the 
nourishment necessary fbr the performance of their reproductive j^petions &Sm the 
active barren polypes. One mode of prnpflSfi^th>t^ exhibited by these animalf iaithat of 
^ the production of what have been ct^cd by Professor %n Bencdhn, “ feee 9 ;^,|B 0 tive 
bnds.'^ They are prodneed in little clusters of bulbs, which grow »bm t^e be^es of the 
tentacles tHi certain seasons, and for a certain period, after enclusion, possess aconsaderable 
powm* of locomotion. Sir J." G. Oolyell, in his account of Tuhtdaria indivisat informs ns 
that p cniilip^ the paren t thc hnd of this species d evelops some. 
j rudiment B.j!tf_ the, tentacles. ietStk its under ^surface, aad.na these, >*s^& so many feet, 
lhfl.hnttJttn.Qf water. After a time it appears to select a positioiH in which 
tflbJj;. i|s_percga,nm%t. abode, when it reverses itself to the natural peuitiun, with the 
' tentacula upwards, and is then rooted permanently by a prominence, which is the 
incipient s^Ik, originating from the under part of the head. Gradual elongation of 
the stalk afterwards oontinues to raise the head, and |de formation of the zoophyte is 
perfected.” Other ovules undergo a certain degree of (iavslepmont whilst st^jawlssed 
the-ovisac, and are excluded ftom thia shelter in a form somewhat rcsemMiug that 
bf Gio common Hydra. They then dx themselves, and become graduatty developed 
^nto the form of the parent animal. Many polypes, apparently belonging to this 
‘ ffamily, give origin, by a process of gemmation, toyouiig^J^dusffi, whi^ J^gain produce 
leva, from whirdi similar polypes are developed. The observation of this fact has given 

i ise to the theory of what is called the “ alternation of generations,”—a theory whicli 
las been applied by its originator, Stemstmp, to several other classes of animala. 

Some of these polypes attain a considerable size; the Corymorph^ nutenUf one of the 
most beautiful of the group, attains a length of four inches and a-half. Of the beauty 
of its appearance, Messrs. Forbes and Qoodsir, who disooverod it in tho British seas, 
speak in tho following terms:—“ When placed in a vessel of sea-water, it presented 
the appearance of a beautiful flower. Its head gracefully nodded (whence the appro*^ 
priate speoifle appellation given it by Sars), bending the upper part of its stem. It 
witved its long tentacula to and fro at pleasure, but seemed to hate no power of con¬ 
tracting them. It could not be regarded as by i^ny means an apathetic animal, and its 
beauty excited the admiration of all who saw it.” The general cbloiu: of the creature 
is a delicate with longitudinal lines of brownish or red dots. The tet^arj^ arC 
rmy numerous and long, end of a white colour; and the ovaries, which arc situated 
immediately above the oirde of tairtables, are orange. Most of thoTv&n/oine^ inhabit 
the sea ,; hut one ^edes, the ’Oord^hphora kteuf^, is found in thfl-dock of the Grand 
Canal, Dublin; in water which is perfectly flreah. 

. , OnnsK n.— 'ABXEnoms. 

fhmnxal dtuanoftiew.— The asteroid polypes are dl compound anin^jihhabitmg 
t ^ which CQpdsts of a flflabx flXtflna^ layer, supported upon a cdo^llfl^axis. 

' The poiy|ies which axe 'imbedded in this fleshy mtas^are famished w^ Sflt 
tdttqflle s. |dac<^ in a sik^le okdo round the mouth, and not tua&e^^uently too&ed a; 

on margins. The (tutfll iptegument consists of two membranes, which are 
•0 'thus on of the creature which nan he protruded fi-om its oall as to panoit 
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orgeuu to bo soon thraugb tbem with ease. Towards tlui base of the body, 
fhoYOvor, Bhe ou,tw of these n^mbraacs increases in thiolrnfi isP| and beootow oim^iBuouB 
with comtiA covering of the polypi- 4 a • ^ ' ' j 

dom, in whiciijtt. itumost of the asteroid 


polyf^ initnil^. of Carbonate 

of limS are seczuSti^, forming either spi¬ 
cule 01* granulated masses, which 
give increased stabil^ to the ^hole. The 
' innm* membrane, remining its delicacy of 
texture,«is continued through^ho cell of 
r the polype, lining this as well as the nu- 
' merous canals which penetrate in minute 
' ramidcationa to all parts of the poly- 
^pidom. The st iMBftiijb ia» 4 i8 t i n et-fBta>- 
branoua - sao O P ta ib e, commencing imme¬ 
diately within the mouth, oocupying*the 
centi^a of the cylinder formed by the 
ou1||||^t;^guihonts, with which it is con?. 
noCMfi.by eight membranous pt^tions, 
w^^^^mato with the hs^ea of the 
tenta^H, and divide the space between 
the Wfl^of the stomach and the skin into” 

These por^- 
continued beyond the teimi- 
natim^of the stomach in the form of 
mAj^ous plaits or folds, between 
wmeh filamentous organs are to be 








Fig. 85.—Bed coral {OoraliiiM rvbrutu). 


seen, which have been regarded by some 

zoologists a» the Qvariea. , It appeaiz, howevciv that the cm, are fccdaiA 


andgj'lia 



mass,. and not in peen^ 
liar organs set apart for 
this purpose; conse¬ 
quently,. the true office 
of the osgans just men^ 
tumed, stOirenuuns un- 
''determined. She sto 
machiadieidhxntisd at 
tarmimatiesiT so that it 

. hnt 

l^ae.—BeiH^etionoraicy<miti^ _ 

Seoden of Aleyonhuo, sKowiitg, » «»polypm; S it canals cut aoross, tw® l^pwng ^ . 
semeoontsiniagova. S. A oaaal inore mghfy msgniflsd. a, asna»> ofbehigolbsedoysitteaBi' 
-S, MioTOleeonuoeneiiig its deveJoparat- ^ ^ circular miMcle. 

first their agipeaxaaoe in tiie form of little tuhsesko, which gradually 



jwm nrst maae xneir ag>peaxaaoe in sue lorm ox ume swmmw, wu>v« , 
rmheight, and become itBxrorwed at the ’hsee, imtil timF small 
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i W ii wi) i> 4h«wiH B4ty 4o ih»4BPW3ri»nin« ^tem. jfvitieh hi 

^ pcoeeM of time this ateBr beconieB ahembud, and the eggs are set ^ ^ommevee 

'their further development. F-or this purpose, howevw, Ihej must get mit of thei'r 
|>riBon,-^n usdertalonig not altogether unf^tH^ded d^eulty. Che oggs gradi^ally 
tvork up to the hose cC stomabh, whiobi'hs we haii^ qjjrettdy stated, is perforated 
with a dilatable opemsg; hut tha» sphinoter muscle, which acts the part of a porter at 
this living door, appOi^ occasionally to entmrtaih some doubts of the pvjpndtiy of 
i^lowiugtthC egress of the yonng fry, and the eggs ar%&equentir reptllsed Iroju the 
^ ^openiug heforo they hre pemuttod to eSi^t a passage into the i^macjh<^ From this 
cavity they me at list ejected into the open sea, wher* they swim about fova*,tiizm 
by means of cilia, in the full enjoyment of a freedom, which,. however, is Sbpntd' 

. JMwhl^eMI.—^TMs order of^ophytesls divided into faMtt.iWnailM*, fmm 
4minN)d''^fo^ i x rti w p e uf thcv^polypidom. In the drst, this consists of n seri^ of 
IpaxaUel tnhes, ea<di of which serves as a habitation. Ihe tubes are general^ of a cal* 
4oareous nature, and are united together by transveW parUtionB. This family is called 
. !l\tbiporida, from the name of its most typical genus, Tuhipora ; of this only a single 
species is known, the rod “Organ coral” (3W^ora mtuiea), inhabiting the Tndt^tn 
Ocean, in which the polypidom is of a deep crimson colour, contrasting strongly 
the bright green of the living polypes. s 

' In the fmaly Alc^nida, one of the British members of which has feceiv^ from 

our fishermen the elegant app^ations 
of Cbm’s pciptf Jlsed mm’t <oe.«, and Dead 
man’s Jh^ers, the ptdypidem is of a 
* spongy ,.natirre, and contains a 
|tude of minute calcareous, ooaor ^p ins 
I which serve to give filrnmess te the 
fabrio. When the polypes are con¬ 
tracted, the surface of tlie 
which is covered with a coriaceous 
, skin, is seen to hear numerous scattered 
; stellate marks, which, on examination, 
are found to oonaist of eight nys corres- 
i pondiAgwkh the tentacula of the polypes 
' which are to be protruded from these 
|Spqits. l^i^siKsaupkNll^flm polypes 
'|^,{^^aeed atfhelmniiv^ canals 
•which run ihrm^h tha polypidom, 
and which, union with each 

j Other, serve to maiaftain acommunicstion betire^ the individiul |^ypea constituting 
the mass. The rest of tim polypidom is made up of ,a transparentgelsitinous substance, 
eontioning the calcareous spicula above mentioned, and pervaded by numerous small 
fibres, which form a sort of irregular network. The Aleponidte axe alwi^ uttadhed to 
' submarine bodies. The speoiet almady mentioned is exceeding^ oomfoon impd our 
coasts; so much sc that, as Dr. Johnston says, ** scarce a shell or stows esn be dredged 
from the de^ that does not serve as a support to one or more sperimens.” It often 
oovers these objects with a sixo]^ onist of about an eighth of an iash in thtokness, but 
Iwmore fice^uentiy rises up from tiic surfitoe of attachment inocnical arfil^e^shaped 





S7.—Alcyonltim. 

A, a porttsn enlargMi, Bhowiua the polypes. 
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h\tQ$f |pm tlM Taxied forms of whicii it has obtained, in the TneaNlarMa of our tnam- 
tijihe pojipUtib^ the expressive, if not very refined, names mentiened.* 

One, the mcKil remarkable apeeies bAonging to this fimdly.id 
or Keptune's eup, which ia foqnd upon the o(^ reefs in the eastern Archipelago. The 
pc^idom zoophji^ w^ibh bears some resemblanpe to a irhi^ gidm iw form, is 
sometitnes ejs uuih as Huee feet in heig^ and eighteen inches M diameter ..at the 
inoutla '• / • 

In Cfcrgonidaf srhich constitute the th^C^hmlly of asteroid p<fiype% t^i^eajea'’ 
reons matterVhmyinesent, ilutead of being scattered m 
the fornf of granules or spioula throughout the substance . ^ ^ 

,.of the*polypidom, is ooUootid into a solid central axis, M I * M ‘ 

i covered by the fleshy mass in which the ptflypes ^ m M Jf 

7 imbedded. ^ The awis is sometimes ctflaaMKum» sometimes Jv W M ^ 
hwpty, and! in some curious forms it consists* of^^lifbsisrtsAs . 

of both Ihbstancos; 'as in the ihb %ippur%»^ a species MB mjS 

inhabiting the Indian seas, the axis of which is formed ^ 

of a series of calcareous joints united together by homy W 

rings (Fig. 3fi). Most of the species possessing a homy ■ 

axis {fioTffoma^ and allied genei^) grow in a more or less XE Hfjy 

Skborew^t form; but in some species, well known in a iHf 

dried ^te as ses^fans,” the longitudinal branches 

are united at irregular intervals by a number of trons- \lP 

verse pieces, which are composed of a continuation of Pig, ss.^-Partofaxieefliis 

the homy axis, covered with the cortical substance, and hlppuris. 

besiring polypes exactly like the main stem and branches. 

But there is one spesies bolongmg to this family, with the stony axfii of which most 
of us have been acquainted from our earliest years, although it is probable tbM many are 
atid ignorant of its origin. This is the Qomllmm nArwm (Fig. 3d), the animal which pro- 
duoei the common rod coral, a substanoo of groat beauty, and, at one time, of of»nsider> 
able value. In Persia, China, and Japan, coral ornaments are ^11 yalnod as highly 
as gold, and large quantities of them are manufactured in liaples fdp the eastern mar¬ 
kets. The zoophyte appears to be confined to the MediterralMaii Sea, where it grows, 
especially on the southern coasts, att^ed tO rooks at considerable depths in the sea. 
It is filled up firom the deep by meauis of nets and other instruments, which, like many 
other things in these early homes of ehtilization, have undergone BUle or no change 
in their construction fbr many centuries. But the flifitery is one of eetmiderable import¬ 
ance to the countries which carry it on ; and a great number of the popular tales and 
legends of the inhabitants of the fOuii)l coast of l^ope are eonnectodwith this favourite 
ACddoyment. So aompletely ignaimnt were the older wrUem of the true nature of 
coral, that some itf them even xefisrred it to the mikand kingAKa i and even as lately 
as the middlf of last centuiry, nwturalists wnre in the habit of regarding coral as a 
vegetable ptoduull^ This opinion was further supportsfl by the disoovery of the 
snpp6^,^iM«w» of tim by an Italian naturalist, who gave the world an exceed** 
ingly full description or Ihw atmeture. So flmfly had the belief in tke vegetable 
natnre of oot^ taken todC, in flM minds of sfneigtiflQ^mx in those days, Amt 

• The {wpalar nsaiMCf this sImcW, the 4b)if0e<w» SigUafipn, m^moetiKMntrles, sve deriftMt Amil 
ttsfingered spiMSTmoe*, the PtWMbCiOl it ifMnde war, ok **seatHBi4|*> the OeriCMiaa, or 

«*(luers han^** and 



ifMmhr tmvArcttox, 


irbea a stirgeon of Kaaeilles, who had exandnod tho ^toophyto eitiier with more oxi« 
Of more judgment fhan hie predecessdrsyvjfoond, to his futonishment, that the W^SUed 
flowers were really anim^ endowed with power of voluntarr mofUon, ei>ipn 
iEeanmizr, whom he fbrwarded an acoOnnt of his diBCoveiy, thought il» od^able, 
when eommuaicating it to the'Academy of Bciences in Paris, td osmceal the name of 
the disoovcrox, lest he ahonld be exposed to the' dsriid^^f |ds oomtemporaxme-HTor that 
kamed body ooxusidered the stategient so exceedingly improbable l^gt it obnld hot be 
aiitertiuned for a moment. • / 



Fix* 39.—Pennatnla. * 
o, a single pols^pe magnified. 


,, The aOophytos of the three preceding famUics all grow attached by tbe base to 
rocks or other submarine bodies ; in those of the fourth £imily, the Pemtatuliday on/J 
the contrary, the oolvphloji^ is completely mwttached, and they are only rotaiaed in' '| 
their proper position by me insorhou of the lower portion into the sand or mud of tho 

bottom of the sea. The main stem of the 
polypidora of the|B animals is fleshy, 
i but furnished with on internal bony axis, 
t which, however, docs not reach to either 
extremity of the stalk. Tho polypes aro 
not situated upon this portion, but upon 
a series of lamellsB, which stand out upon 
'' each sido of the stalk, giving the whdo 
' creatme, in some cases, the appearance 



^ of a large qnlU-ilsather. It was fonneriy 
supposed that these polypes swim by-the 
waving of the pinttm to and in the 
* sea; and as some ot them axe mead bdlr 
r liautly pho^oreaigffigt, the besntillal 

appearanoaWotwmfld bepbasenkA 
the motton of sadli a^ifl^iidid und mafeig 
meteOr throu^ the Water may, perhaps, 
he imagined. the words of IDr. Grrant, 
^ a iki||a tingtdax send hegiflifltl spectacle 
edtdd jHittmely hgt conemwad than that 
of a d<eSp jmiple ibammsk 
wfth aU Its delicato transparent polypi expanded^ and miUkig ikflk beantiihi|p|^o« 


ng. 40.<*Fortton of TtrwUiriu MirattnUsy magnl 
I fted, Bimwiiig Ibe ptdypw. 
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Hgli^ fftiling tbmttgli the still ani} dark ahyss by the rc^alac and aynchtonons 
of^the minute fzinged ams of the whole polypi.’*. Bjit^ i^ortunately for 
this ehftwiiing vision, all that%€| know of the habits of these^ oretMlfi®^ tends to^'show 
thatj.iithou^ As-rtainly not .rooted to one spot like the otik^ipolypes, they are oonix 
pletoly sedentflgy their mode of life, remaining always in one pjlaoe,, with ^e base 
central buried in the 8ol)b bottom of the sea. 

, ^These aoc^ytda vary eofisiderably in form. In some cases, of wh|eh the 
or “setf-pon*' ali^dy figured, may serve as an exampTo, the central stalk is of modipaiito 
length, whilst the ninme are tolerably long, giving the creature so comple^i^ the 
appearance of a feiwier, tha^to use the words of Lamarck, “it seems, in fX^.aa if 
Ijature, in foiihing this compound animal, had endeavoured to copy the external form « 
of al^rd’a f^atbor.^\ la Some genera, Virsmimiet emi. Pavonaria, to which the name 
of **’8ea-rushbs ’’ has been given, thiC central stem is very much prolonged, some of 
them measuring between three and fbtnr feat in length- Xhe polypiferous lobes are 
comparatively short. 


."w 


Ordbr JII.—Helukthoidx. 

Osmexml €lutnustezs.—The ITpUanthoid polypes, of which the common sea- 
anemones, of our coasts, may servo as on example, approach much more olosoly in 
their stijgcture to tho Asteroid than to the Hydroid polypes. In fact, it has boon pro¬ 
posed by 8oqp.e aoologists to confine the name of 
polypM to the two former orders, removing the ^ 

last-mentioned group to another position amongst 
the Eadiata, Likp .tbtf} .A ste r s ^ polypeay-4ba 
1 animals forming the present order have a k 

Istopaach, consisting of a sac quite dis tinc t 
jfroni the outer walls of the body; like them, 

I also, the space beiweiia the stomath juuI.iho 
j outer antegaments is by mem- 

^ braiious or muscular partitions, iipan,3vhiuh tho 
^eva are paoduced. But, instead of eight flat 
^ fringed organs, the mouth is stuxoundt^ by a 

ivSjilfWe number of fa toto teij^asto which ^ 

^ are generally very numeHEfl^ and arranged in MMembryantbemum. 

either pf 4^e.i>r6 |ix: and the lameUoe of the intmpariptal space follow the 
, aarne riikr as to number. 

Some of them, as the are free and naked; hut the greater humbor secrete a 

which, however, differs widely from that of t^o pteoeding order, 
ItMtead of the p^jpes being imheided in a fleshy or leathmy maos, suppmted ou a 
oaleweoua Iwwy axis, % inbahiteii by the ilkltaifrioid polypes l | ollmgdt 

iPiiiTli illHir*' iamellm, which divide the apace between 

outer skm anomie stomach into tgimpartmen^ being alee supported by a eslcoreous 
l|daiie; so tSM vhfisn the jKflyM are removed the stin e:tiubit a radiate strue* 
tuspe, •fha jjif lbej|mhiaaon6Bt i;$«cies of whieAi is represented in 

|d>fvie flgtire, will fbznk^ ^ WitK "iwity goodT idea of the individual polypes ol tbia 
order. , 

. These anlwil* ^ a eyhbMAihecI^, truncated or eiitefTwHlia^iN^ 




TBt MfftXSU 


ftttiinnftiM ( tho Ja ui aie, i sur£m'r wMcb ^ixns^ia a ;Sat duo, adbtmSf pf me$Ji$ ipf a 
aeoretion, to tocka or otlier sultoiaiine bodies; wbilst t% wp^ter ia pes^^tc^ia ., 
<ientFe by tbe oral apoc^iiii% apd fumisbad with a vajiable number of 
in many species are ^xoebiibgly numeroua, and tin^d erith tbo moi^Tivid and oeiicaie 
eolouxa. *' Tbe skin of the aidiDe of the animal ia of a mueb firmer tdSctnre ffaffn tb^' of ■ 
either the oral or basal disc. At the upper edge it fenns % sort of s^dor) ifbic]^ eomr 
pletdy conceals tbe more ddioato tentadea dating contractifm, ^wrhei!^ ^ani mal 
presents tbe appearance of'a conical lump of fleah^ vitb a slight impression at tl^ a]^x. 
Tho membranous hag) which, whenathe anin&ls ane etoebdingly 

hungry, i« not unfrequcntly turned completely out of Ihe oral apernire in therform of a 
semi-transparent bladder, oonstrietj^ in Tarious parts int<flohes of greater or less extent. 

» ^ ^%’hen the stomach is protruded in this inannni| some 

/m ' small white filaments are often to be seel proj^otin^ 

,, ^rom an opWng at the bottom of the sac; these have 
\ regarded as ovaries by some authoiap but 
"l ■ >’«|||||| iscem rather to be the male generative orgmis. The 
'^"1^ |H'‘" ^ I space between the stomach and the outer n^oUs of the 

■? I body is divided into compartments by a strics of 

_ Imuacular lamellae, by Jbe action of whidi the various 

Ichanges in tbe form of tbe creature are effiseted. Idany 
fik, 42.—Section of Ac'inia. these lameU» do not reach the stomachso thitfc 

4t, cavity surround- ||,|^Qy projecting leaflets, with a free'jlutrgin, n;^ 

jfrhioh .the true ovaries are produced. j*''‘ 

eifbcnrion of these animals is efDocted by the imbibition of water, mthertihroujl^ 
the monHiii or tiie pores of the tentacles. This fills the mterparietbl space, and is fm^ed 
thence into Ihe tentacles; the little pores at their tips being kept >^osod until evmy part 
of the creature is distended to the utmost, often presenting a most beautiful appear* 
ance. The contraction of the walls df the body, and of the perpeudionbr lanmilm^ 
noon ftwreea but this watmr, when the Actinia wishes to contract itself; the Wfiterj;>ttadte 
nff through minute pores at the tips of the tentacula; and when the contraction iii 
sudden, it is sometimes ejected to a distance of a foot or more. ^ 

The ova of the A^stinun, like those of othm polypes, are octiva 'whan first exdudnd. *l| 
severSTd avs they sw im freeSly about, moans of the <^|ia with whieli they are 
mmi^ed; ^j^j^figthms^ and, after passixtg through a seneaof changes^ gradually, 

nssume Ihe InkcncsB of the parent |n ewa are^fteqaeiydy 

^h a |k%t^;e may he aHowed, within the ehamhers of the interpanetai spado; and dlter 
repaainingin these cavities for some time, the young animals are tjectod through th« 
Unbntb The same circumstance may probably occur in oth«r groins of HeUanthoid 
piolypos; hut these do not present themselves so readily to the continued oWervation «f 
iratwalietsv-'; 

' ' The pg lypjd om of the HeUanthoid zoophytes is cnaeatiallytrxBGgt fe wh it m itto^dMeo 
of the structure of the animal. It is presented in its simplest form by the nwlffi ii iM 
group of corals in which the polypidom is inhabited only by a single polype. Inthee^ 
phen pelypa is very young, only a small numbjar ( generally ak^ <if'» < i de» e«as 

As the animal ,iaemasos ^sise, ognmsiiffrp i isi iaeed hetnc w i 
, 1 p?rn»« d; others again between th^; aSRhOr tm, uatU at length thenumbelr 
|df these stony rays becomes quite extraordinary. The mode of .formation of Ihe ooeik* 
pMmdreocalois very Binuiarto that of the Fun^iee^ ezgfu^tfaat in jthe former ^minoxieue 
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^ I’OlBUATIOIf' or OOEAJb 

w^feaeiiripoJt n^riKfe \ ff «f4L*n 

p'%»ifsdi^£li!e Smgm Rowing 
ap^ar^t^ t<m ap hxdeBaite period, a^ ooa- 
KtiBfictlf iiQ.<tfearilfig the size of thekpoippidoxii 
. hp ou||re4^fe[p8*, eo l^at libe ootliae 

ofthopriginaroGS); is rery eeon e&tixiely lost. 

The.ioiaagetaedtt htdhTidual poippes, ia 

odinpttUid S^imtkoida^ varii^ in the 
diibmi&htiiids^s^ the foam of the coral 
T(iru»nrxth£UV . 

Iliinahle as these ia?e8tiiares tre, ihrir opera¬ 
tions Wtlpy aa unpottant place in the history 
\ of the ^obe. Xeto^-'-^some of them of 
f eosisiderable si^e, and a^ording a habita- 
tioii to an enrire race of htunaa beings— 
eme '^leir eleTSitlcm (from Ihe bott^ of the 
ocean, end Ihie scdidity which enables them 
te teaiat the eontinual action of the tremen¬ 
dous brealcers CKf the tropical |eas) to the 
labours of these apparently oontranptible 
agents; %nd. in the geological periods of the world's history they appear to haue ^yed 
eyep a riill $aore important part. 

Three-kinds of ooinl*M«& are dudinguisbod. Nearly all the of the seas 

hxhabited by the recf;buildingL.oorsJis, which occupy a broad sane eactendnig between 
90r and dO” of latitude on each side of tire eq^oater, are more or lass fringed with their 
Evihg walls; these are called Other ree& are scunetimes met with at a 

much grPntiw.;»distnaoe».feQm ■l.he ahOTC, although still, to a certain extent, running 
pbrsfidto its outlines. To these the mnue of has been given; the most^ 

xemur^abie of Ihom is the g^at reef which runs along the north-east coast of Aupiritlia.'' 

third form of reef is presented by a great number of the Polynesian islands. Ifany 
of th^e ari^of Uoresoent-like form, or ovmi sometimes completely eamuJar, iacdeslnf^ as 
a wall, a-besiuof eti l l , wa tei r .(oaUjed a lagoon\ in wbirh the tnw dfllicstin 
sswniriki ft ad ' a i wel^ ^ e a fuge from ^ tumultuous waves -which rage without. These 
. hdatrils, whieih are called utolh or /'ggffflltTfY*i are generally highest on the windward, or 
' eastern ride, sgainst whndi the waves are continually dashing with great violehee; the 
polypes, from some qause still unexplained, tbm t 

pwthm-sdMbirooafsghioIiriffvmBBtaBilily^oape^ On the 

opposite or leeWard ride, the reef is arildom completed; so that at tl& tiie fsgoon 
iwually coimmmmates with the opou sea by an opening of Variable width. As esipBnim- 
twilseoirAppearsjqtdckly to be firiai-to-theae. poly py, they never raise habita¬ 
tions quite to the surface of the watec^ usually sfe^ipirigotjimc or Ave fret heluar low- 
wStST'tumk. It is evident, therefore, that the living polypes caa -have nothing to do 
with the final elevsthm of coral islaads .above the level of the sea; and we find that 
• this is due to lhe action of ithe vmy wares which appw to threateu the infant island 
with destructieisu' The viofrnce o^Khe storm bseaks elf large ftngmeats from the lower 
posts of the fe^, and wuiphes them up to its surfree, where they rest, snd gra4u|ll^ 
.beeome a^lutinated together by a constant depealt of oaloareoue san^ produced by the 
dismtegration the ooraL 2s eoum of time these deposits rise al^ve the auefre^ 




VOBMAXtOm OV OOBAX S8BBB. 


. Wim some floating io tiiivowti upiO^L the beedi) and germinates in eand^ . 

SOU. Things go on rapi^y now. Birds visit the neT^-ibrmed land; new ^ciesof 
' vegetation aiise; and oaoh plant, by the d^ay of its fallen leaves, as8i|t^n we forfta> 
tioa of A layer of mould in which other plants may grow. Assisted by a trop$al sun 
and a mt>ist atmoapherib, vegetatim becomes luxuriant and thp h^^n sandy spe^v ^' 
roc^ntly raised flom .lbs bc^om pf l^ie oc^n, is soon concerted into one of fl^ 
delightful abodes of man. The ehm tU i T l b an >««i^tB&cd by these islaicds has to the 
assumption that the coral of which their foundations are composed has been rsm’e4^^®*‘ 
upon the rim of tW crater of some submeegedjajleanevoTi vheA the islands fare of 
largo size, upon a ridge of elevated ground surrounding a basin, lf& many that may be 
mot wi th upon the present earth. The principal difBeultyf in the w»y of this' auppopitiofl, 
is, that tho polypes are found never to build or live at greater depth ^an from 120'^o 186 
feet; and iC is almost impossible to imagine that tho volcanoes of ihe continent, vilflcb is 
now submerged in the Faoifle (fccan, were all So heariy of'the samO'height, thal,their 
aummits would come within this distance of the surface of the water. An egual ot^ still 
greater difficulty presented itself in the case of the barrier reefs, to the most considerable Of. 
which we have already referred. The great barrier reef of New Holland is more than 
1000 miles in lengthy for about 360 miles it is quite continuous j and it is evidently, 
impossible to admit tln^a chain of mountains is submerged in this place '^^ith summits 
so very uniform in heigm;. ^ 

To solve this difficulty, a most ingenious hypothesis has been put forwalfl by Mt 
jPlarwiB. That gcntlcmaii considers that the observations made by him ih the 
and Indian Oceans justify him in asserting tliat the ’wielo'-of the bottom of tbesoiJ^IB 
iaiuulergclngctmsid^ttlfle change"of’elevation; some portions of it gradually risiitg 
(•"Off and others as gradually subsiding (nrrjjg nf siibrihllrinfn) ThS 

j^lowing dmgraiTfia will show how these suppositions serve to cxplmn the formation, of 
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coral islands. In the first diagrmn, A represents tho pc&h ma: idsnd, wltlch psay bo 
fOgarded as the summit of a submerged mountain. IHm com polypes^ labouring ih 
their accustomed vocation, would construct, at such a distance from the actual shore as 
would furnish them with a suitable depth of water, a skirting ree^ 0. But the islf i nd ' 
is not stationary; it is sinking very slowly; and, in process of time, we find that only, 
a small portion of the central pe^ is still above the water, whilst fhe oMahthave gdi^ , 
on working to aS'to keqp themselves alwa^ at thc||ame, or nearlyfhe aame heights 
akbottgh the reefs which they form, msteod of being only a few hundred fret from the 
ifn^e.of the island, are now at a perhaps, of several miles. But matters go* 

stiB further: the subsidence stiU ooniinhes} fhe original island disappears beneath 
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iha wavCTj the dq)o9ition of <Wirw uwjn th* iini-f<i»« . i * . 

^it ah,^d#fh« e^rfaoo; cmd ij heopme. of thf. oaral reef raii^ 

a lagoon illa^^ia the manner alreadj 


de8erib<Sl. Few things in nature, per- 
»ha|»s^can give us a more vivid perception 
of the pmr of OnmipdJ^I Creator 
at whose oomman^ these apparently in- 


,v'. , . ' '** ■ \ 

--V"' - -•-. 


edifloes from thp deem Some i^ea of the 
number of^aroWtect^rcquired to prod-toe 
these vast resolts may bo obtained from 
the fofiowing i^marks of Mr. Dana’s 

it . V ^ • *1 
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Olfci^tmg th« numlxT of polypes that are raijted in a dni^a Aatuaa Mae twdre 
^ a TOTonag a square half-'inoh, we flid it oieacding one hundred 

Srf* ft 'S.*' *“ i» wWeh the snli^are unte a 

^ "“‘-T ““-f ®™ a-hdf auUions. There ere, Oonsequeatly, 

^Wf miffiena of sBouthe and stomaohe to a eingle aoeqdiyte, o<mlribntl4 

S A to •*«, from the eiltet pSoH! 

whioh the study of fossile cen oMry the history of our planet, to the nreeent time 

remtlres^^rf three humble roophytes h^ been ^My Wlli4 aeparetW 
retore^matto ikto the wato of the oeean, and filing it in h permanL^dlS 
^ and uonrare he* of calcareons reck, in Tarioue parts of tho woiid, boor wituM 
^^eir unceasing activity, perhaps even moye than the coral islands of the recent 

tilre the greater number of radiated animals, the Hdianthoid polTwt _ 

^att^ regana, whnfii consist of minute eapsulre imbedded in the eontoing 

ST -f ^ * poisonous action upon any soft liW 

jssoonAaei^ody death of small fishes, and other marine omatutt®, wS Sinpt 
t^ir fate by straying carelessly amongst the tentacles of our common Jetinue eevJd 
of wkch ^o^e a slight sensation of heat even in the human skin. ^One of these in 
feat, tho Jfinihea is said to sting very severely. * 

^ greatet or hm sisfvalioii. Thtw» (wITm «ir«a 


' greatet or kw skvalion BIfi@Uagaos» of 

S possQ^ i^y twelve iihort tentacles placed in a dtulo i:mind the mouth 

T'’’", P'-lft**®* of » more or Ie«, 

'y ^ t dm ^ extremity. The 

“ r^sTF «0i the ray. «f fl,. oeji. d«, 

ooSiwhy «coi«fig as the eiU 

ttttnSvLfi* Wded or not fremilk War portion of the pojypidom I# A 

fititishcoartT^ both group m fihmd In deep water 


Fiidxiss AmumujR akd itr»aii>. 



.Fig. 47.—'Astriea viridis. 

' % a, expand poljrptm; H] polypes with* 
drawn into their cells ; c, coral un¬ 
covered by flesh, showiAf the ceUa. 


I j, * ' 1* ) 

to the third fumfy, tho especially (hat the., formation 

to he cattrihahid. In thi^,Se GfSSS<^ 
M^i^ally form thick sfony ii]Q.sf%si t)^e s&ny 
rays of the cells are exj^dingly numerooBf . 

cells then^res pi^£rafo dce|ily iat> i^e ^ 
aims of the GCrhl) although thcy.axe g/^nercdly 
jwrtially divided by hnparfoct tranST^ee par- 
^ titionB. Most of the soophytes pfjthis family 
appear to incrdiso by £^j.BOrt t>f i^^xtaueous 
14i^ieion,iastead of by gemmation. Bji^lhiB means 
the body of th^ polypO) and the OETity whit^ . 
it occupies, are in many oases net distinctly 
^ircumseribed; and the latter formvourioust 
dongated, winding depressious in the i^urfooe 
of the coral. A very well knowipexanipLtf ;<^f 
this form is presented by the brain coral 
(Mmindrina effehiformk). 

V In the fourth familyv the Fmgi^ to whjt^ 
we have alr^y referred, the pcdypw are 
and often attain a cpnsidoi^bblAjBisA Ihe poly- 
pidoms form oblong or roundish masses, furnished with an cxtraordina;^x£Lumb<£r...af 
the o^utermost of which project from the circumference without being coplbod 
by any outer waUs. The polype ocoupies tbo whole of this radiated , edifice 
1 fnmiehed :«7ith. a tubular mouth ia the centre, and with numerous short, round tmitaoles. 
|wiuott Bcatterett over the u]>per surface, ; 

. The littnily ^^miUdm consists of somewhat olay^fophlypcs, presenting a c()]uidcushl6 

resemblance in ibeir general structure to the Aetinm. They differ from these, how¬ 
ever, hi being isjjyy^ in their mode of life, a number of the poly|^ l^ieiipg imitied 
. by a«'aommon creeping stem, which i 

* attaches them to some submarine 
^ object, add from which new polypes 
1 0xe {uoduoed at intervals as it runs 
I along. The mouth is surrounded by 
14 fliiifirTfi taw mf toialaiffilin 

We now come to the famity of 
'^Actimad^ or “sea anennmes," the 
structure of which has already been 
dieseribed^ A considerable nuniber 
of these pdlypea, occur on our. own 
,vO 0 SstB; bikit isin fihesmof tiu^ 
latitiid^> that thdy are to be found 
in the greatest proton, and preseating the iggit 

speaking of our Bri^h specie^ says Their' tentacles hi regular 

circles, and tinged with a variety of btigb^ livdj cdours, very newy caproeent the*’ 
beautiM petals of some of our most ektgip^ fringed and radiati^ fUrirew, such as ^ 
CKmathhi, maiy^ld,'and anmone,'*—suml^vellerB desoiibe the^ea^of the 
i^k^ies in still higher terms of admiration, ^us are the wonders of nature cxhfoitk 
in her minuest productions. A race of beings comparatively unseen and uxmotioed'by 
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tlfcB nAM^exTOAt wye, proeente all tho twawty and p^ectiott of modnmiBm ^wWlcili p»- 
> vd|}ii in Ilk hi^er ordets of Che aniianl creation; so truly lias it been observed that 
thfl fbe loioioseope folly oq|ual, if they do not actually inirpai% those of the 

I tidesoope. Thus ia, nterything, ovco, in the Yciy depths of the (iceany ■ad honrevar 
ainifte, iviaely •de^d to the iftirpases of its being. The sea onemonjen attain a eonsi- 
derabl^siee; some of otar eMnmon British spedea bolpg as laige as a good*slaed a|]de. 
They aft ft^ more active than the members of the preceding families) and eojey a c(nuja.> 
derable power of locomotion. ^They generally adhere by the lower surface tonjnoh or 
some othfy Bubiuarino body ; one species, AcUfdc^ parast^'ca, attaches itself To l lri ttg’ 
es n ib e , and the unfortunate (gustacean may often be seen in vivana crawling about 
with A burdoa. (m his back nearly as big as himself. Tinfiniantlilnii is efPeoted in’various 
ways; sometimes the animals creep a3ongalmostimpercefj;itibly upon their base; some* 
^tixnes, but more rarely, they reverse themselves, mid v?ftlk along on Ihe tips of their 
tentacles. ^Proftssor Foibes observed an Actinia ** walking up the sides of a glass, by 
alternately adhering with its dise and base, in the leech fhshion.** The same dis- 
tinginshed naturalist met with an Actinia, in the Mediterranean, ** which is habitually 
free, and swims by contanctions, in the mannar of a Mcdm)a.**«^(Johnston, Brit. Zoiqph. 
p, SSS, note.) 

The tentacles are arranged either in one or several rows. In some species they are > 
kng and|^un; in ufhers, short and thick; in most of them the tontoclos end oral disc ^ 
can be rc^sted w^ithin the body; but in the genus Anikea, of which two British species 
luNlkniOwn, they are always exserted. 

The Aotiniades are cxe^ding^y voracious in their hahita, feeding upon almost any 
small anitnals that come within their roach. Shrimps and small crabs, whelks, and even 
Sometimes small fishes, fhll a ready prey to these apparently helplcw croatnres. In 
nsSny cases the objects taken into '^eir capacious, maw appear to bear no proportien to 
the original, siae of the animal, or to Its power of prehension. Thus Mr. Cooks, 
mouth, finmd, in the stomach of a specimen of Anihea eereuty the remains of a fish four 
inches^d a>hfdf in length; and in other cases he met with crabs of two inches and a 
quarter in diameter, in the same situation. Dr. Johnston also mentions a cose which 
was broughii'b) his notice, in which an individual of Actmia ertutdi/ptnii had swallowed 
a valve of a si^attop riiril as large as a saucer. He says—‘*The aheB, fixed within the 
rtomadh. Was S|S placed as to divide it completely into two halves; so that the body, 
steetrimd ’tena^ over, had become thin and flattened like a pancake. All communica- 
IliOA hetween the inferior portion of the stomach and the month was, of course, pre¬ 
vented; yet, instead of emaciating and dyii^ of an atrophy, the animal had availed 
itself of w3mt imdotfttedly had be^ a very untoward acendent, to increase its cfijoyiaents 
and Its cbmMrif if double fare. £ ndw mouth, famished with two rows numemus 
tentacula, was opc>^ up on what hdd been the hase, and led to the under stoteach* 
The individual had indeed become a aott of Siamese twin, hut whh greater intimaey 
and exteht lA jhi uniima.** the ohjects swallowed aa fpofi are retained in the stomach 
fotrahmtt twi||te hduna, when indigeriihle mfittecs are ratomed through the mouth, 

, codted with iOmrihing like the white of an egg. 

Although jte tenarih teore conipIioBMi in tfieir atrUoture thdn^the whose ax- 

ttenvdiimry bditoty^ already beeu fiehMed, these arimals possess a nearly nmul 
power of surviVingl and rapahdng an atbount of that Wtudd be fat^ to most ||pr 

CRtetpres. Hr. Johnstmi4i^^->’‘f11^may h^ hl^t withwai fbofi for upwaida «C,n, 
yesar; they maybe inuiumked In water hdientmid'^ to hUster the skin, or fteuen In • 


ei 
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mug afigg aad ngain ISigitgdi mud^ihey mi^ be pkoed in the ;exb|iu«tcd jr%eiter 0^ 
airpiitti|>, inthouli bmg di^^ved of jlSIi, or disablM from^resustiiig u|ttal < 
fbnetions vben placed in a fayonrable situafion/’ l^e mostaaac^&tte iiAit^tiane'appear < 
ic bo equally subjcets of petfeet lodifferenee to them j their testadps may break off and 
mevones \rill soon epitng up iiObi Tlie plroe of those vhich have been rmnered^ the 
whole upper part of tshehody xady be out away, and aftcf a time the base will produce 
a new mou^ ond dbm, and tenttoles, and proceed with its vital fimfitions as if tiothing 
had happened to disturb &e even tonour of its existence. Nay, i| is 8aid*thAt ^f the 
wh(de 4>ody be tom nway, leaving only a portion of*’tbe baa^'ihis *fba|^en| will 
gradually produce a new creature. Still less does the uj>per portion, vnx$^.ampvhatod‘ 
in this manner, lose any fraction of its vitality. On the contrary, as soon- as has . 
recovered i^m the diock naturally consequent upon such unoeremonious treatmerd, it 
resumes its former activity, ptrctching «out its tentacles and capturing its pi^ey,, 
apparently quite unconscious that it has no stomach to put it intOf-^fm* at alt\tt^ ' 
:l^d taken at the mouth passes out at the opposite end, “Just as a man’! |kiad, being 
cut off, would let out at the neck the bit taken in at the mouth.? Actinia that 
has undergone the operation of decapitation-has, however, one great advantage over 
the human subject who has been placed in the same predicament: .this eonditiion, which 
is irremediable in the latter case, is only temporary iif the more fortunate po!^e; and 
just as the base develops a perfect oral surffme in the place of that Which it'^as lost, 
the latter, when left to itself, soon closes up the awkward gap in its lower wi^ 

a new base, which retains the food, in ihe digestive cavity, and adheres to m^|jimar!nq 
objeetsas ffrmly as its predecrasor. In one recoiled case^ the upper half, insteaddf prodvfel 
ing a now base, actually developed a second mouth, with its complement of tenta^l^j ap 
that a double polype was produced, which captured its prey at both ends at the' samiS' 
time. If the body be nearly divided perpendicularly, the two halves will unite again in 
a faw days; but if the sectiou be complete, two perfect individuals, are prpdudbi^^t'^ 
that a process which to most animals would be fatal, is here .only a means, Of ;' 
tipn.. * An instance of the of life, of these creatures is related by Ituifhes W 

his Naturld History of Barbadocs.” After describing the occurence in a rock-pool, 
on the coast of that island, of some creatures resembling the common gArdenixt^g^dd, 
which protruded themselves from holes in the rock, he says Many pepplpfjpoming 
to see these strange creatures, and occasioning some inconvenimice to a person ^^brough 
whose grounds they were obliged to pass, he resolved to destroy ^ obje^ of thein: 
ou^slty; and, that he might do so effectually, caused all the l^las.^' ^wMbh thpy/, 
s^pPared to hp carefully bored and drilled with an ireninstrumeni^j^ &at we'cannot ^ 

but suppose that their bodies must have boen-entirely crushed to a pulp; nevertheless, 
they appeared in a few weeks firom the very same places.” “Yetthese creatures,” 
sSys Hr. Johnstoo, “ idsmiit'ijideite'uatible Swi 'tCjwT; may be killed 

iaiF*4sw ritmtXBSsutes'byimmifI^3l&"!n'f!raib*V^^ 

Not only do the larger fishes and Crustacea retaliate upon the Actuues the war 
whi^ they wage with ihrir weaker brethren, but even man in many caaes'ffsds these 
zoophytes most ^eetable a^des^pf fi>pd. By the Abbd Hicquemare, sriio many.yeam 
ago oommusicaM some excellent ohservutioai upon these animals to -the ,.l^yal 
Society, they seem to Save been regardml .as .great deHcacies. “ bcS^SMue 
aea wafer,’* aays the Abbd, “ they acquire a ffm and palatalfepanustenee,- and 
may then be eaten with any kind of sanoe. They ate of an inviting .«q>pearanoe, of a 
light shirering textun^nnd of a aoA whito^aitd ieddUi hue. naeir soau^ is not unlike 
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. that ca lArarm ,«pE^ or lohater.” Hr. Qosse also boors tos^ony to ojcoollence; 

^ aii4ia&'aQiilisiiiijgf iBCoo'init of h& 6rSt ctiliAaiy offorts u|ioii. thoxia ‘wiit bo found iti his 

* de]i|^tfhl Tolu&,>oi]|;i tho siatural histoiy of the Deyonahiro oeast. ' * 

, whioh fenn tho sownth a&d hist family, haro been am«igedby( 

somif autlM}iB'’srith;ithe Asteroid^polypeB, as, like these, they possess £dght tentaples, or 
rather of tCTtwles. They appear, however, to bo more neadty allied to 

. the ^r^k^than to the Asteroid polypes; and in some of their characters they approadi 
the lleduMy vhich ^nstitute^e following class, so that in their natural positim they 
ought projjidTly to bempproximated, as nearly as possible, to those creatures. ThCf Ixtstr^ 

^ nefida, of arhiiSi: several specif are fbimd on the British chasts^ aiajCampaau la tea wi t^^ 
j of a gidatinoashonsistenoe, which generally adhere by a narrow Malk to sua-woeda or 
other floating submarine bodies. The antMior tridened extremity forms sn omd^^sc, 
whlifli is either quadrangular or oetaE^u2ar»ia thn%) the angles being more or less 
produced ii|to pe^oles, which bear numerous shor^ knobbed tentacles. When the disc 
is quadrangular,. the pe* 
dleles axe forked at some 
little distance from their 
1 base; so that there are 
^lu^ays eight fi^ of 
ItentaeleBA They feed 
ujK^ On^ minute ani- 
miim timt mky steay into 
the ti^ghbourhood of 
theii^;;: tentacles, which, 

whoa seeking for food. Fig. 49.—Luoernaria auricula, naturoJ *lm, 

are stretched out to their 

fall gxtent; but as soon as any unfortunate creature comes in contact with them, 
^sy seike it, and fold it into the mouth immediately. Hr. Ooudh says that only 
the tuft which has seized upon a pxoy is turned mto the mouth, the cithers remc^ng 
ea^nded and seeking for more. Although generally stationary, these creatures are 
abfofo^wim with considerable rapidity, by alternately contracting and dilating the 
body- When moving in tibia way, they continue their contortions, according to 
Hr. Odcch, until they meet with any obstruction, when they rest; and if the dtua- 
tioa suits th em , they fix themselves; if not, they move on in the same manner to some 
iother spot." ifomovliltg about to short distances, as from place to place on the plan* 
\tp wMoh they are atlisbhedr they adopt the same plan as the Syifa-i bending down 
ftheirmalextig8(ni^ can adhere by the tentados, when “the footstalk is 

loosened and thrown foi^ard, and twided about, tall it nmets with a place to suit it. 
It is than fo m ^ and the tOntaoula are hrosened, and in this way they move from one 

fkre the active of the ctass of Polypes. We now proceed to a ffl w w 
<rf a nim a ls whfoh freedma ^ Joothm to a much ip^eater extent. 



(butas IL'-*BxBC!<mBOda, 


'.'dIaiMsal CfadoBaataMkr—In nralking idcDg the aea>beaali, as the tide is falling^, (he 
attention of the wanderer it dfben-.attraQtedby the number of ehugular ge&tinous miiw|bs 
^ the sanda At firat Idght it Wosiil never be auspeoted that these are reeBy livhtg 
ahimsdi^ endowed wi& a sttnoimre af qgiuidmahle' eomplexUy; but a very^little ssa* 





iriQ Boon sboiw tbie obe^^ tbftt thii 1b tbe ease. Ilf one at tlufi^ufQpa of 
W pnt In^ a clear pool or Imfin of saa-vater, partSi, before ^oqlbnndedAn a ai^pe- ^ 
iloBB ntass, immediately unfold tbemaelves; n circular umbrella'Uko didK, ^nnsooinded by 
l&umerous short flhunentoiu tentadeS| appeazp to support the creature at the tarfvotf of ^ 

, the water; and firom the d^axfre 

® |bf this hemg fbur loxig arms 

^with m^hrannus ^fnnged 
’margins. This is'tha IfeiiuM 
' ^ 0 )^ the com- 

^ monest Meduilh of out leasts, 
and must have bemi oh^rred 
by any ou$ who has l, 0 <dEed 
into the water &om « bjjiat or 
jetty in calm weiather. In 
A the water the creature s«^s 

Fig. so.—Medusa auHta. along most gpcefuUy by the 

A, lateral view* showing the tentacles huftging down; B, nndw con 4 action and dila- 

flUffttOO* “ i * 

tation of Its transparent disc. 

All the nnlmala of tliia clsss present a structure vSry simijar'to this. They all 
I possess a ^sc of greater or less oonvexity» which is employed, in the mannm already 
described, tib» purposes of locomotion; and in most of them the mar^n m thiS 'disc 
is furni^ed with tontacles or cirri. The d^,, or consists of two mi{^Wf|i|s, 

of which the h^wer is ciUi^d the a ^ttsdr a&a' In the centre of this th^ mouth is 
situatod, awBet irees at the ext^nutyj)l.a peduncle of variable length, wbirli mtutein s 
^0 in gn nij* coses slso the o^^cs. The mouth is most frequently fornlsImA 

wi^ tS|o^tac^. Sopie gopisra, although provided with a la atp-pipdi mele or with. tentacloB, 
ore said to possms the nouxis^ent boing aba^[hed girouyb n numbar ofjimsH» 


liliTsViiaIW 








wMel, sA usual, is situated in the peduncle. Immed^tdy ahovp, the-stomaeh 
' frequently n second payity, whence a system of vesaels takes its .rise; these r^ in a 
i ndic tin g the . c i momf ecenoe of »4h» nlEd3>^nmb»ei^ wt^, 

they are united by a ouUular vessel. In some cases thetit vascular canals am .Wan<me|,(,.. 
and some^mes they form a delicate net- 

tfork, which rims ti^ough the whole body ' ? -o , , ' /& 

af the creature. “When i^e supra-stomachal ' " '' . . — 

mvity is wanting, the vessels open imme- \ 

^diately into the stomach itself. Theyserve, * jtr \ I 

Iko convey the products of digostioa from \ j ^ /T . W ” 
l^e stomach to the various parta,of the II ' 

liMy, and at the same time expose it to the -,, , 

action of the water through which the ani-f ‘ ' * . 

mal moves. The teshudes which generally ~. 

and £^; ^se t^ lhSmars^'ltfbM " - ^ 

and vmy variable in length. At the base the m anrinri tentaoks (P %. tenodnato in a 
btilb^ In-ifbinli the mienwoope reveals tim ofraS'ar'meie minute oatutieSf 

which, from fhfiir structure, and supposed conscxioii with tbafrusulty uf hearing, have 
reodived t aa m e of ot^ic veaicla (4). Thjby oonsistof an oval or roundish sac, con- 
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vHn miMnAitn* a ' 


to IUI4I) or crrem mons ^sihai&t, Jix odditioii to ^lunt, tb.e boAoa of ^ 
i m«t|;iau OcnltMiii oUmrt Organo, wliixih aUn oocvr oa otiber i^rta of the tsf^rgin 

Qif t|^ AImio ooitei&t of email mmim of pigmciit ea<ih MUTOtBadiag a iloiojiito 
tiailiQlOitte ctTOtal. jp'rom the attalo^ of th^ etraotuTe they are regardeiS oe rudjhitHmtary 
! aywi or aa oi^aaas^l^ 'vhiiiSi a mmeaticm tmalogmis 'to Tuioa ie p^iiepd^ 

. tad thty haw oonscqueatlywoeitoilihe aame of (<^}. In many tfOoles they ate 
preaeat^ great nfmJ^rs; aud to the more highly otfantoed forme they are toote eoaa- 
plicated totheir etruoture, opd protected from to|tti 7 hy membranoue htods ar.aotegiw 
toga, Neverthelcss^althougUNhe Timiol aaid aiiditory hmctioiw of theih cnrtoui oi^gans 
seem to ht admitted on oU sides, the existexioe of any approadi to a nerroue eystom to 
l^ose creatures is still a mattef of great donhi; so tl^t if the unmII* and otolitio vesiolea 
really perform the parts assigned to them, the peroeptioiis oooveyed by ^bem fio the 
animal most be of an exceodi^y imperfoet yature. 

The stinging power, which has alrea<l^ been Seforre^to as oommon toesreral groups 
of radiate Admals, is possessed by many JtfethfMi to the hi^iest perfection. The i|jQyi> 
catin^g organs in Pelafiia noctUuea, as dcsoribed by ih'ofesBor Wagner, ^ jtoctsdto ssasto 
^ or ihnsjtoto of the animal. These warts contain aggregations of emidl re;d 

pigment granules, amobgst which there are numerous little rowd vosic}<», the largest 
being aboxit Itoe to diameter.* Within those little capsules a spii^l thread is to be 
seen, which bursts out of its case on the elightost pressmo; these barbed capsules ate 
always i^ipd to the urtioating mucus exuded to such quantitira ly the Mtdtfmj to 
which th'^ are oonsidored to communicate this property. One or two, at least, of our 
British Species stin|^ m(Mt sey^y,‘ although others are perfectly harmless. Of the 
species common on the British coast~-Trofc8sor Forbes speaks es 
foUdwl The capilkia of our seas is a most formidable creature, and the 

terror of tondrar'skinned batoors. With its broad, tawny, festooned and scalloped disc, 
offcto a fun foot, or oven mere across, it flaps its way^through the yiddtog waters^ and 
' dtip^*afW|t a lohg train of liband-like arms and seemingly totomunsble tails, marktog 
. r|t8 obumo SHich the body is far away flrom us. Once tangled in its trailing %iart* 
itoe nnmrtunate who has recklessly ventured across the graceful monster's path too soon 
writhea'^ prickly torture. Tivmy struggle but binds the poisonous threads more flrmly 
- toKtod his body^ and then there is no escape; for when the winder of the fatal nil 
" Iqg4s his eourse impeded by the terrified human wrestling to its coils, he, seeking no 
^' oombat With i|he mightier biped, eari» loose his envenomed arms and swims away« The 


amputited weanomh scared fkom their parent body, vent vengeance on thn causa d 
their dostouc^li^ and s^g m fleroely os if their original proprietor itself gave th«Wcs:d 
effotoachk^’ lOiis to glargespecies; mostoft^ omaltor ones appear to possess no to# 
at toast oi^hlo of making an impresafon upon the human skin, 
sHhpuii^ A Abhd TBc^emsto ** has atotod that oertato species of Ocsewto sting, tbengb 
vary ril^^iM^and tody when they stone in eentaet with very storitave* parts, such ss 
^ ntost Sf OUT toadors Will probshly follow Frofossar Ftobes’ example to 

nsfirainltog foatoidhe of the worthy Abbd's experiment, prefonring ** keeping 

theit ayes totasf#»poktelMw into ^lisfooat|ito attogtogpowertbatthe 

•JMwia havoftofrived ti^name of sea nettles,** wbMthj^toftado hato been appliodto 
ito^todllagm ai^toidQtlisi^^ imotont 

name whhdi W^gj^tod toh^mtotorn to^^aiga tS deiignato4|sp 

i- otom of animals to which “ 




rises AfiiO^hat 


inriwdto to>t only the sntogiatoaf the ptoseni etoilt 
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but also those of the two following; and the whole present so few characters in^uixmon, 
that Eschscholiz, in his work upon this department of tile animal kingdom, ^as obliged ^ 
to confess that the Acahphto could only be described as radiated animal% iarnisb^d { 
distinct organs of nutrition and motion. "We have, accordingly, preferred following the | 
example of some recent zoologists, who have abolished the class AcakphcD altogether, 
and raised the three orders into which those animals were llividcd to the rank of distinct 
classes. The phosphorescence of*che Medusto has already been aUuddU. to ; and wc shall 
not, therefore, recur to it in this place. * 

But^the most singular incidents in the biography of tM Medusa Ijre tho’circumstinces 
connected with their reproduction. (They are all propagated by eggs, ’^hich the 
females (for^^^UatL. anij»al8-aii«e' unisexual) produce ijj,* glandular ”orphs, somtlimep 
ajEg^jaaB^d-im ban da Qr,patch<;s on the surface of the sub-umbreUa, ^d sometimes h\ 
cav.itics at the baso of the pedijncle. Bnl^thesc ova, when excluded from the body of 
the parent, dev elop an ani ippl qiiih<‘difl)ai!ant in form from that from which they sprang; 
004-4^43-only 4n the second geucialinn the original -is reproduced. The 

eggs arc developed, to a certain extent, in small pouches, placed beneath the body, and 
in the arms of the mother, whence they are not excluded until they have acquired the 
ibrm of an active infusory animalcule (« in 
the annexed figure), fui'nbhed with cilia, 
enabling tlicm to swim freely in the water. 

After a time, the little animal attaches 
itself by one extremity in some suitable posi¬ 
tion (&), and awaits its further development. 


» *' 
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Fig. 52.—Development of Medusa. 





Arms are soon formed at its upper extremity (c), and it now presents the appearance and' 
takes its food in the manner of a llydraform polype. At this stage of its g^wth buds 
are often produced, just as in a true Hydra (</). The body now increases <msiderably 
in length, and becomes constricted, or divided by wrinkles of the surface into numerous 
segments (e); these become more and more distinct, their edges become notched, and 
at length the animal resembles a pile of jagged saucers placed one upon another, and 
surmounted by a crown of tentacles {/). At length these separate (^), and swim about 
like little Medusa; and, after undergoing some changes, they acquire the form and ' 
colouring of the common Medusa aurita of our coasts. So completely do what for 
want of a better term we must call the preparatory states of these animals, resemble 
llydroid polypes, that their connexion with the Medusa has only been quite recently 
discovered; and species just referred to has boon described under the name of Hydra 
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(uin. ^iMngst the s malle r Mcdusce^ a somewhat diffcucBLnade, oijcsythj«£IU9^ 
of the foiWj^'method of rcprodinction, prevails. as in tbo larger species, the 

* ^ya. •whCT r»>, 

iypos, from which animals rcsem-f p 

d)ling ^he parent arise by a oroce Mj ^ /) * 

of gerrahiation'; b a t- in s t ea d of 

the b^ing-produood 

by.tha-»di'n8i0Ii( of the whole sub- 

stance of the pelype into a semes 1 llvA^ \N^A\ 

of superposed <yips, th ey , spring 

beteite-'body ISso'titiC'buds, whith 

gradually become perfect Medusi- ^CilV 

form animals (Fig. 63). They stand ^ 

in much the same relation to the V 1) // A A 

polype stoci« from which they arc ^ fl >/hky j] a 

produced, as the flower tuits parent V jf f/ / / f 

plant; and if we imagine a plant ^ || || 

•■ in which the flowers, when fully * ^ 

forriKj^d, are cast off to perfect their ^ 

seed, whilst floating in the medium 53.—Development of Sania. 

which sui^unds them, we shall l. Polypes described as 5yHct>ry«<-, natuial size. 

obtain a good idea of the bSn vlnou^SS;^ 

mode of development of these the polype. 

small Medusce. T he pn1yp ^,.it.ii< yfl B 8. Piee Medusa of the genus Sartia. 

of these animals 

Tnh^^lpinn and Sertularian pgjxpes. From these circumstances, some zoologists have 
proposed the removal of the whole of the Hydroid polypes into the present class, of 
which‘many of them are certainly only stages of development. Opinions are still so 
much divided, however, os to the true affinities of these animals, that we have preferred 
leaving file Hydroid polypes in their old position to placing them where few of our 
readers would think of looking for them. 

These facts have led to the establishment of the theory of the “ alternation of gene¬ 
rations.” Steenstrup, who was Um first naturalist to put forward this idea, as a 
gin^ial fact dependent on a defines it as follows:—“ Tne fundamental idea 


Fig. 53.—Development of Sania. 

1. Polypes described as Syneoryney natut al size. 

2. A polvpe, magniH<?d. n, polj'pe stem; h ede^ 
medusoid buds, in various stages; /, tentacles of 
the polype. 

S. Fiee Medusa of the genus Sarna. 


expressed by the words AUtrm^im J^->.Sfinerations," is “ the remarkable and till now 
inexplicable phtmomcnon of an animal producing an offspring,, which at no time resem¬ 
bles its parenig^ but which, on the other hand,^ltBelf brings forth a progeny which 
returns in its form and liature to Idle ^parent animal, so that rthe luatcmal animal docs 
not meel^wUlt its resemblance in ittf own brood, but in its descendants of the second, 
third, .^.iburth degree of generation. And this always takes place in the different 
animals which exhibit the phenomena in n^d^ermimte generation, or with the inter¬ 
vention of a determinate mrttibfst of generations. This remarkableof one or 
more generations, whose ^mo^on it is, as it to prepare the way for the later 
luccecding generation of aj^mals destined to attain a higher degree of perfection, and 
which are developed into form of the mother, and propagate <he species- by means 
of ova, can, I believe, be dotponstratie^ in not a few instances in the animal kingdom.? 
' Whilst admitting the g^b|(^cerrecti|^.of these ideas, which he^eonsiders have 
given a strong impulse in the right direction to Invertebrate Zoology,” Professor 
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Fdirbes Bays, “ the assumption of definite regnlarity in the altematimiB is B^c#ndaty 
and non-essential one, and true, probably, when disturbing conditions are work.^ 
But numerous observations ., . show that under peculiar circumstansoi), in wj^at fciay 
be called unnatural situations, the polype generations may go on continually producing 
polype generations; and those of Sars and myself, op the other hand, that a M#dusa 
generation may go on producing Medusa generations; although, under norm^ condi¬ 
tions in each instance, there is'^every reason to suppose that zoophytic and«Medusa 
forms would have regularly'alternated.” At least four British species of MedUsse (two 
of Liziiia and two of Sarsia) have the power of prodlcing youpg anhnals % direct 
gemmation, and their development from a zoophytic form has not ycb beefl observed. 
In Lizzia and Sarsia gemimifera the buds arc produced frofu the stomachal pcdunclds; Imt 
in the other species of Sarsia {S. prolifera) they originate from the bulbs at tbo ^asc of 
the tentacles, where they may be seen attached in all stages of development. “What 
strange and wondrous changes!” says Professor Forbes, after detailing his observations 
upon the last-mentioned minute Medusa. “ Fancy an elephant, with iv number of 
little elephants sprouting from bis shoulders and thighs, bunches of tusked monsters 
banging, epaulette-fashion, from his fianks, in every stage of advancement! Here a 

young pachyderm, al¬ 
most amorphous; dierc 
one more advanced, but 
all cars and r^cs; on the 
right shoufter a youthful 
Chuny, with head, trunk, 
toes, no legs, and a shape¬ 
less body; on the left, an 
infant better grown and 
struggling to get away, 
but his tail not Eiuffici- 
cntly organized j^s yet to 
permit of liberty and free 
Fig. 54.— Development of Sarsia. action! The oomparison 

1. Snrsia gftnmifera. a, the pednnclc, with buds in variouB stages of seems grotesque and ab- 
dcvelopment. 2. The ba'je of the tentacle of Sarsia prolifera. a, av 

tentacle; b, ocellus ; c c c, young buds; d, a nearly mature bud. sura , out ix reauy ex¬ 
presses what we have 

been describing as actually occurring among our naked-eyed Medusse. It is true that 
the latter are minute; but wonders are not the less wonderful for being packed into 
small compass.” 

Wonderfully beautiful as arc these creatures in form and colour, the amount 
of solid matJpr contained in their tissues is incredibly yngU. The greatei^j^axt of their 
substance appears to consist of a fluid, differing little, if at all, fcom. the sea-water in 
which the animal swims; and when this is drained away, so extreme is the tenuity of 
the membranes which contained it, that the dried residue of a “jelly fish,” weighing 
two pounds, which was examined by Professor Owen, weighed only thirty grains. 
Yet these creatures are capable of executing movomonts with considerable vivacity,—(> 
their diy. contra<^s a&d dilates 1^ ,n b be 

regarded as a muscular tisroe,—their tentacles an fs^Me of seizing upon and de¬ 
stroying, by a rabtio animals of fax more cotopll^iiiM structure than themselves, 

and their ddicate stomachs have the power of spec^ill^.digwting the victim. In fact, 




IS£, (iYlf£i07UCTfi4LM4lTA 


n 


in spi^ 4 # tlie extreme.delicacy of their texture, the Medusa are amongst the mo&t 
••TnE%okMU mhabitants of the oc^an. Small fishes, and Crustacea, and all the infinite 
multihite of minute marine creatures, arc seized and paralyzed by their deadly arms; 
^and as the mouth and stomach are capable of almost indefinite dilatation, the^ize of 
their*prey often appears exceedingly disproportionate. Of the voracity of one of the 
most dSlicate and beautiful of the small Medusae inj^abiting the British shores, the 
Sarsia tMul^sa, a little creature of the size and shape of a very small child’s thimble. 
Professor Forbes speaks of as |ollow8:—“ Being kept in a jar of salt vater with small 
Crustacea,^they devoured these animals, so much more highly organized than*them- 
selves, voraciously; apparently enjoying the destruction of the unfortunate members 
of tho*upper classes with a truly democratic relish. One of them even attacked and 
commenced the swallowing of a Lizzia oetopunetatay quite as good a Medu^ as itself. 
An animal which can pout out its mouth twice the length of its body, and stretch its 
stomach to^orrespouding dimensions, must, indeed, be * a triton among the minnows,’ 
and a very terrific one too.” Mr. Peach has described, in the “ Annals of Natural 
History,” a case in which a specimen of Thawnantias Incifera had seized the head of a 
Saffitta^ a very active molluscous animal, and suffered itself to *be turned completely 
inside out rather than let go its hold. 

Dlwisioiia.—Much still rcmafiis to be dono»to the subordinate classification of these 
animals, ^rof. Forbes divides the Medusse into two great divisions, which we shall adopt 
as orders, '^ntho first of these, 
the ocelli, or eye-like spots, 
surrounding the margin of the 
disc are naked (Fig. 55, 1); 
whilst in the others these or¬ 
gans are protected by more or 
less complicated membranous 
hoods or lobed coverings (Fig. 

55, 2). • Hence the former ore^, 
called Gymnophthalmata <-'(01 
naked-eyed), tholatter Siegan- 
op^}udw.9,ta (or covcred-cyed), 

In the former the ocelli^ wbeT< 
pjesent, are always placed gB 
t.hfl th r h ffiTT infi^ 

t eatatfl c s , ailid frequently also 
on thg|nter8tioes between these. Jn the sccim4,y]^Qup, on the contrary, they are always 

Aentoeies. ^ 



OnDYK I.—GYMNOFltTHALWlTa. 

deneml C]utinctwn«--In addition to the- pinadisjitF »» the structure of the 
0 qcclji, we find that it u eha;^jterized by a similar siinplioity in the arrangement of the 
The yeise t a ruiiniag from the stomach to thq, margin of the disc are 
eMl^r perfectly simple, so many hands, dividing the bpdf the animal 

• into fr’om four to eight POftim^milar segments, or merely trenched vat some distance 
I from their origin; each branw^Ihoweyer, running directly to tiie margin without uniting 
I in any way with its fellowOf disc in some species is oonsidtfably depressed; in 
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which 

group 


others, and indeed in the majority, it is more globular,^or even somewhat eyf -idrical in 
its form. The tentacles and ocelli are often very numerous, olthoual^. no more Ahan*', 
four of each exist in some spocles. .The animals pf this order are furtner charCctcrized 

J by their mode of reproduction, as they are all, as^ 
'far as we know'ht present, produced by IcUtftl 
'gctnmg|i(^ from ^ubularia^ and Seftularion 
poiypos. , • , 

Divisions. ^P^ofessor ^orbc3| in ^s work 
upon the British species of this order^ tO 
we are so largelj^ indebted, divides this 
into six families, characterized principolljisby the 
number and position of the vessels and ovaries. The 
I first'bf these, the SarsidcB^ includes, togethe* with 
several other genera, the Sarsics and Lima, ali'oady 
mentioned Sts producing young Medusae by gem¬ 
mation from their central peduncle and from the 
base of the marginal tentacles. In these the oya- 
rics are imbedded in the aubstanoe of the peduncle. 
iTbcy have four simple vessels, and generally 
•only four tbntaeles, each bearing an ocel’us at their 
base. In Lizzia, the margin of the ni&^rella bcara 
eight bulbs, each containing an ocellus; of tlmse, 
four are larger than the others, and to each of 
these three tentacles are attached; the other four 
bear two tentacles each. In Modteria, although 
there are but four tentacles, an additional ocellus 
is placed between each pair. The Modecria fomtosa, of which we have given a^gure, 
is one of the most charming of these charming little creatures. 

. In the second family, the Gcryoniia, the vessels are also simple and four in Aumbor; 
but the ovaries, of which there are also four, 
instead of being imbedded in tho peduncle are 
placed in the course of the vessels on the suh- 
umbrclla. The tentacles vary greatly in num¬ 
ber. In some species there arc only four of 
these organa, each bearing an ocellus; in others 
the number of both organs is increased, until 
in the Tfununantiaa pilosella, of which a magni¬ 
fied figure is here given, there are about a 
hundred principal extensible tentacles, spring¬ 
ing from ocdliferous bulbs; whilst in each of 

the intervals between thc' e, six or seven shorter 57.—Thaumantias pilbsella. 

flfares or secondary tentacles sue placed Different species of TlutwncMiuu are tnf>ft 
important agents in producing the luminosity o^f tho European seas. , 

i Tho third family, ^irceida, includes only a single genus, of which the few species are 
scatteredoreir very distant parts of the world. One is found on the coast of Kamtschtttka, 
two on the A^apu coasts, and a fourth has been discovered by Professor Forbes off the 
Shetland Isles. In this there are eight radiating vessels, and eight small ovaries 
placed on She sub-umhrella in the course of the vessels. 


56.—Modeerui formosu. 
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if lit ^ JSquorideBy amongst which are included soma of the largest species of naked- 
eyed McH^ssSj the TOS S fils arc ftmple and generally nu;.gerQUs (never leas than eight); 
anti tl^ ovaries iirc linear, and placed on the course of the ves- 
aela on the 8uh>umbrclla. Two British species of this lamily 
are^escribed and Bgured by l^fessor Forbes; but the species 
are pi^re numerous in warmer latitudes. 

Mcdusoe,«omposing the fifth family (the Oe^nidm, Fig. 
fiS), ore amongst the most delicate and beautiful of the class. 

They consist of a little coniOBl or globular glassy body, within 
which a Warionsl}' coloured peduncle may be seen. The lower 
margin is fringed with tentacll'S which v_ary gi-eatly both in num- 
^ber and colour. They possess four, simple vessels; and the ovaries 
are placed in the iippcr part of the stomachal peduncle, in the form 
■ of convoluted membranous tubes, w'hich render tlicmselves 
noticcabl^hrough the clear substance of the animal by their 
brilliant colour. In Tiirrisy one of the genera of this family, 
the tentacles are exceedingly numerous; whilst in another 
genus {SfTphenin), their number is reduced to two. 

( The sixth family, irtll$idce,Jia distinguished from all the 
rest by the branched form of the ra'^dating vessels. These are 
six in n?.j}beT. After running some little distance from the 
centre of the sub-umbrella, they fork; and each of the branches 
again forks before reaching the margin ; so that the marginal 
vessel .receives the terminations of twenty-four radiating ves¬ 
sels. From the point of junction of each of these, a tentacle 
takes its rise. There are six ovaries placed round the base of 
the stomach. Occauia episcopahs. 



Order II.— Steganophthalma.ta. , 

Gc&ezal Chazactars.— The Medusoe of this order are distinguished from those 
belonging to the preceding by several other characters besides those already described. 
Tlie vessels , instead of running straight from the centre to the circumference of the disc, 
are varumsly branched, and their branches unite , more or less, with each other before 
reaching the margin. The i)iaigUL.oX.thc disc is divided into principal g£gjBiyiiJi3 
by a similar number of notches, in each of which an ocellus is placed. The intervals 
Ijet^'en these notches are also frequently notched once, twice, or even more frcquMitly; 
and from these points tho tentacles generally take their rise. The tr euRrative org ans 
are aMtao h e d to -Xha base-of'the peduucte,'V(‘hGrB this exists, or placed-around tbe base 
ce Btoi l.t M>t a cl ca where - the pedunele is wantiag. But few observations have been 
made upon tho development of these animals; those whose progress has been traced are 
found to be produced by tbn gpnnfnnftp ug transveE se-^ ivi e ion nf ; a 
which itself haappat>Ti fmmAhn pnrant 52 , p. 252). Many of 

I these animals attain a rigantio statu re, when compared with the minute and delicate 
!• ^creatures of tho preceding order; tho Shizostotna Cuvieriy a British species, measuring 
l;vo feet, or even more, in diameter; whilst some of tho inhabitants of tropical seas are 
iffid to attain a still lafger sise. In calm weather they oftcii'swim, clbao to the surface 
of the sea, in sitch multitudes as to impede the motion of a boat through the water. 
Such a fleet as this, seen wiCh the sun. shining strongly upon them, is a magnifieent 
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spectacle, from the beautiful fridesccnce with which the sunlight is reflected 1^,tlte eye 
of the beholder. With the approach of night this scen^ of beauty only giv/’<^ plac|: to 
another; for these Medussa are aslmnlnous in the dArJr as their emallcAlotlirenfi 


SMwlsloixs*—This order includes two families. The Mtdusidds have'd central mouth, 



Fig. 59.—Pelagia cyanella. 


surrounded by four^mitacles, and the remaindSr of 
their organs arranged ^n fours, or multiples 5f four. 
The margin of the disc is also generally fifinished 
with tentacles. Several of these inhabit the British 
seas. The Medusa aarita^ already figured (p. 250), 
the Pelagia cyanella^ of which the annexed (Fig. 5£l) 



Fig. 6U.—Klnxostoma. 


,l 

! 

1 


is a representation, and the Cyancea capiUata^ the account of wlioso urticating powers 
we have given in the words of Professor Forbes, may serve as examples. 

In the second flimily, the Rhizostomidoe, there is no apparent mouth, and the animal 
is said to derive its nourishment by a species of absorption through numerous minute 
canals which permeate the stomachal peduncle and tentacles. The latter are usually 
branched, so as to be apparently rather numerous at the extremities. The margin is 
' never furnished with tentacles. One species of this family, the Rhizostoma Cuvieri (Fig. 

] €0), is found on the British coasts. 

I 

' Class III.—Ctenophoua. 

I 

Oenenl Chaxacten.—We now come to a class of animals, the real nature of 
. which is still to be made out. They are gelatinous transparent creatures, generally of 
n an oval form, enabled to swim-freely by the action of variously arranged rows of «HfW. 
The body of these animals has so much, more uf the bilateral than of Jtbe jradiate 
type in the arrangememt of its parts, that their place amongst the Badiata has been 
disputed; and M. Yogt has placed them in the neighbourhood of the Bryozoa^ or 
Molluscoid Zoophytes, as low forms of Mollusca. The radiate arrangement of the 
hands of cilia in most cases, and still more the presence of urticating organs in the 
' tentacles, may justify our retaining them for the present in this position. 

I The cilia in the bands arc arranged in transverse lines, and the cilia of each line are 
/frequently united at the base, so as to form ^minute lodoa, which are moved rapidly to' 
! ' and fro, and thus enable the creature to swim hachwards and forwards, or in any other 
^ ' (^ir^ction, at pleasure. Numerous and minute as these organs are, each of them appears 
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to be lb(^idually under the control of tbc animal. When in action they produce the 
^moet beawiful iridescent colours, so that it is easy to detect the means by which the 
creatuni varlcl ifs course,—now paddling with one, and now with another, of its mimic 
wheels. The mo ^thlpad[8 aomeiame B immediatelyM.BQmstinica tlnough anarro'\ 5 ^ canal, c 
* sto ina<j [if .01 ***^" again into a fiinnc\-shapcd Qayity at the opposite . 

extremity of the axis jf the Jibdy. In the neighhourtwod nC^bftrnaojjith there is gene-< 
rally a^air of werjiflongr^ARched.. tentacles^ capable, however, of being connoted toj; 
an extraordinary extent; thes^ when contracted, are usually received into a* pair of i 
cavities or sheathes, placed cldae to the stomach, where they lie coiled up, untii again I 
wanted for the Capture of prey. The rudiment of a nervous system, consisting of a 
skigle^nf^n, giving off a few branches in various directions, is said to exist in these 
animals; and a sort of vasQuljSiX^stcin, 
apparently for the conveyance of 
water, rising from the anal funnel, 
runs along ftic course of the bands of 
cilia. The vessels are lined w ith a 
ciliatCil-epithglnim, and are probably 
to be regarded as respiratory organs. 

The mode of reproduction of the Cttno- 
pliora is |till enveloped in mystery. 

They are svpposed to bo herpAphxo- 
dit»es, and ova have been found in the 
neighbourhood of the aquiferous ves¬ 
sels; but where these are produced is 
not yet ascertained. These singular 
animals form but one order, which is 
divided into two families. 

/ Tho Beroidw^ which form the first 
family, may almost he said to possess 
no trno,,. stomach, the body being so 
formed as to inclose a great cavity, of 
which the hinder portion serves as a 
digestive organ. When the animals 61*—Beroe Panctata. 

have much food in this cavity, they constrict the middle of the body so as to prevent 

any of it from escaping. The body is oval or 
roundish, with c iglxt rows of c ilia running from end 
to end of tho body (Fig. 61). The moutbis large 
and opens and shuts with facility; it is generally 
held open when the creature is in motion. The 
tenta cles are wiinting in this family. 

', The Calltanirida axe distinguished from the 
preceding ;family by the small size of the stomach 
and mouth, and by its possession of filamentous teu- 
taclcs. The little Cydippe, already figi^d (p. 228, 
Fig. 23), which is common in the Biitiiah seas, is a 
good example of this group. The most singular of 
these animals is the Ce$Um VsHeria, or girdle of 
Yearn (Fig. 62), which inhabits the Heditexranean, and which at first sight would bd 
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taken for anything rather than a near relation of the little globular Cydippg^ ^n this 
curious creature tho sides of the body are produced i^to a long ribbon, ^ich 8{^ine-«i* 
times attains the length of four or five feet; the mouth and diges^fvS orgn*8 being, 
however, confined to their original position in the middle of tho body. This animal is 
one of the most beautiful inhabitants of tho ocean. When in motion its wavin^cilia, 
■which are placed along all the^mnrgins of the body, gfitter with all the tinfc of the 
rainbow; and at night it appears like a long waving flame in the water. ^ ^ 

c 

ClAuSS IV.— SlPHONOPHOIlA. 

The Siphonophora form another gi-onp of animals, (ff which we have still much*tq 
learn before their true natue and relations can be ascertained; and it is probable that, 
as our kn(A('lcdge of them increases, it will be found impossible to include them aU in 
the same class. They are divided into two orders—the Chondrograda and Physograda, 

Order I.— Chondrograda. 

These animals are called Chondy ogrnda from the circumstance that tho circular or 
oval disc, of which their body is composed, is supported upon a somewhat cartilaginous 
plate, which sometimes even contains a calcareous deposit; the lower surface of this 
disc is furnished with cirri, many of which are tubular. The cartilaginojjs plate is 
somewhat cellular in its texture, and the cells arc filled with air, whijl^ assists the 
animal in floating on the surface of the water. In the middle of the lower surface of 
the disc there is a larger tubular, tfiplacle-like organ, which has been taken for the 
mouth by some observers; by others, for the orifice of the aquiferous system. This 
central opening is surrounded by many smaller ones, the offices of which are as 
uncertain as those of the principal tube. Many of these creatures are exceedingly 

beautiful, blue being their pre¬ 
vailing colour. In Porpita^ one 
species of which is found in the 
Mediterranean, the disc is sur¬ 
rounded by a beautiful fringe of 
. tentacles; but the most remark¬ 
able structure is presented by 
the Velella (Fig. 63), in which 
an oblique upright crest is de¬ 
veloped upon the upper surface 
of the disc, serving as a sort 
of sail to waft the little mariner 
from place to place. Ono spe- 
Fiff. 63.—Yelella. cies of this genus is found on the 

coasts of Ireland. 

Order II.— Piitboorada. ‘ 

< I 

The characteristic pf the animals forming this order is, that they are furnished with 
a vesicular organ containing air, which serves as a float to buoy them up in the w^ter. 
They are divided into two families. In the first, the PhysdlidtB^ tl'e animals arc com¬ 
posed of large vesicular gelatinous bodies, bearing on their lu3y.(SJ!Jiu?f‘*;^'9 O' quantity of 
Vjmnifiairm tgn^cleB and suckers, intermixed with filiform tentacles of great length. 
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{The twQ,l?lad^era, placed one within the other; the inner one ie com- 

jic'ple^ly ciKicd, env^ filled with fir; the outer possesses a crest at its upper part, which 
I serves,dike ih% Shil of Velella, for its propulsion whilst floating at the surface of the 
^ ‘Water. The tentacles can also be retracted within this outer bladder at the pleasure of 
j the dnimal. The best known»of these animals is the Physalia atlanticoy which has 
received from our sailors the Wmc of the Portuguese l^an-of-War. They swim in great 
crowds^at the surface of the water, and possess a very strong urticating power. 

The annuals forming the^second family, the Piphyidee^ are compound creatures, 
whoso stracture has always been a fertile source of discussion amongst naturalists. 
They have recently formed tlje subject of several excellent papers from the pen of 
Mr. Huxley, who considers them to be nearly allied to the common fresh-water polype 
{Kydra), whose singular history has already been described. In their simplest form 
' they consist of two transparent pieces, one or both of vshich contains a cavity, by the 
contraction of which they are propelled through the water. The 
' union between these pieces is very slight; and, when detached, 
each piece moves independently for a considerable time. From 
this circumstance they have been regarded as two distinct 
animals, which, however, are always found inserted into tho 
cavity of tho other. They havd been divided into numerous 
genera; characters of which are principally derived from 
tho form o^ the component pieces. They frequently, however, 
assume a much more complicated appearance. The larger or 
I including individual produces, from the bottom of its cavity, a 
I slender stalk, which is continually increasing in length, and 
;from which new polypes are produced at the portion nearest 
'^the original polype. In {.his manner a chj.in of polypes is 
forraqd, each presenting a considerable resemblance to its 
original parent, and each also exerting a certain degree of 
independent movement; although the superior power of the large 
parent animal always determines the direction in which the 
whole mass shall move through the water. In some of these 
animals (as Stephanomia), the complication becomes most extra¬ 
ordinary ; but it would be impossible, in our confined space, to 
give an intelligible description of the varied and wonderful 
forms of these animals, which are to be met with in most Piy. ei.—D iph^es. 

seas, although they are most abundant in those of warm climates. 



Class V.— Echinodkamata. 

Oencnl Ohajmetera. —The Eehinodermaia, the fifth and highest class of animals 
included by naturalists in the Radiate division, exhibit a considerable advance in com¬ 
plexity of structure over the simple gelatinous creatures which we have hitherto had 
under consideration. They are at once distinguished from these by the structure of 
their which, instead of the delicate membranous texture, so characteristic of the 
Other Sa3iataj presents a more or less l c| ] ^j Bi:y,...CQnsi3tenoy. and alwaj's contains a 
la^er or smaUcr amount of a c^epraa i?^, which frcqucnily increases to sudmii 

a complete shell o j . cfflst inclosing all the soft ports of the animal. 
The skin is also nnrvuM (thread cells) which arc so 

constantly presmit in all w other ttni T n aU of this division. The amount of the calca- 



78 


THB BCHINODEKMA.TA. 


reotts deposit in the skin yaries greatly in the differei^t animals composingA he" class. 
In some (as the Holoihuru^ it forms small irregular grains, scattered^^ut very pi^en*'** 
tifuUy, through the substance of the skin; in others, as the Star-fisies {SteUA ida)^ it 
constiljitcs plates of various forms, fitting closely to one another, but only connected by 
the agency of the true skin; so that although the tlbdy is completely encased in a 
suit of calcareous armour, every part of it still retains considert^le flexibildiy. In 
others again, as the Sea-eggs or Sea-urchins {Echinida)^ these plates ao^ .positively 
united together, forming a continuous shell, within which all the organs o( tj^e animf il 
are inclosed. Upon most of these calcareous plates tuberc^^ are to bo s^ep, whuh 
serye faty tha n-Eticulatien of moveable spines, often of considerable size. Th^se assist 
the animal in its motions; and it is from their almost universal presence tjhat the 
name of the class (Echinodermata,— echinos a spine, and derma skin) is derived.' 

In their form the Echinodw,mata yjirj' greatly. They generally present a radUcta 
arrangement of their parts, with great distinctness; some, of which the ^well-known 
Star-fish of our coasts may be taken as an example, actually assuming the form of star. 
In the globular Sea-eggs, also, the same stellate structure may be observed; but it 
appears to be almost lost in the worm-like Solothuriee (Fig 75), in which, however, 
the tentacular crown, surrounding the anterior extremity, still presents a radiate 
appearance. * 

The organs of motion are very similar throughout the class; they consis^of a mul- 
-litude of minute Jeet, called which are protruded' tbrou^ ft^umber of 

pexfocatMHU left for this purpose in particular plates (hence called ambulacral plates)^ 
or through the interstices of the calcareous pieces composing the covering of the animal. 
The structure of these minute organs is very interesting. In their most perfect form 
they are vermiform tubes, furnished at their extremity with a distinct aiinking 
which is stretched to its proper form by a small calcarcouB ring. The tube commimi- 
cates through its apertiirc with a small v^icle containing fluid, situated witbin the 4 
shell; and it is by the contraction of this, and the consequent propulsion of the fluid t 
into the cavity of the tube, that the extensibn of the ambulacrum is effected. '' 

The walls of these little feet are all composed of ipi^^nnlaf caats,..aa. iaaer 
longitudiDal and an outer - circular mie ■, and it is by the action of these that the 
ambulacra axe enabled to move about in the water in search of some object to which 
to attach themselves. The longitudinal muscular coat also selves to contract the 
organ as soon as the relaxation of the vesicle allows the fluid to flow back from the 
cavity of the tube, when, if the terminal suckers are attached to any fixed object, 
the body of the animal is of course drawn in the direction of the contraction. The . 
combined action of a number of ambulacra is, however, necessary to move an animal 
of a size so out of all proportion to its diminutive legs as an ordinaiy Star-fish or 
Sea-egg. One of these creatures in motion is a most interesting sight.' The little 
Bucket's are extended in every direction, often to such an extent that they c^pear only 
like thin semi-transparent hairs. At length one fixes, then another and another, until 
at last a number of them, all contracting together, drag their unwieldy ownCr a step 
forward. By means of these organs buth the Star-fishes and the Urchins can creep up 
the surface of glass witli great facility ; and so firmly do they adhere, that' tha animal 
may be broken away, leaving his limbs sticking to the glass. 

TlTe existence of a nervous CTJtem in the Echinodermata is generally admitted by 
zoologists. It is said to consist of a series! .Qjf gatngl.ia, or knots of nervous matter sur- 
t rounding the oesophagus, Uftite^T^a and giyi 5 g.flff .n aet«ofc4wt¥«B to 



THE BCHINODERMATA. 


79 


cocli ^ tlie bwJy (Fig 2). -The presence of special organs of sense is very doubtful. 

The sens^l^ touch is evidently Gxerciscd by the ambulacra, which are also employed in 
"Seizing ^rey. £mne red spots, which occur at the extremities of the arms of Stai-fishes, 
and on the upper surface of Sea*eggs, have been called eyes by some observers, but 
« appajjantly with but little ground. 

In their disS5.tjve,)3flrgap9 the Echimdermata exhibit a very decided superiority over 
I the oth^ jRat/zata. •'They all p< ssess a .canal, generally w^di 

' openings, oiie for the reception of food, the other for the discharge of ftecal matter. 
;The relative position of these^hperturcs varies greatly in the different groups. In the 
^ worm-like forme {Holothuriai), and some Sca-urchins, they are placed at opposite extre- 
|nutics of the axis of the body ;‘in the other groups both open on the lower surface. 
The anaQgejgcnt of the intestine is also subject to great vanatinn. In the ^olothurw 
it is bent twice upon itself into a form somewhat rescml\l^ng the letter S; i^, th®, Stor- 



/ 

tig, 65.^Anatomy of Echinus, a, mouth, surrounded hjr the teeth and jaws, e, c ; ft, oesophagus; 
*, stomach, or first portion of the intestine; d, intestinal tube; e, ovary; /, /, ambulacrai 
veslidea; g, shell. 

fl9llfiaj3MlJnoUtil‘^>«pen8‘-dil«^ a anTmt^T^dAd urtth flinaTlftT aaea, 

which are oficn branched, and in some cases e xtend far into the arms; whilst in the 
Sea-eggs the intestine is very long, and wound round in the body (Fig. 65). Some of 
the latter animals are furnished with an exceedingly complicated magtjft^tin(g.gpiiajpiituat 
which has often been described under the name of the “ lantern of Aristotle.” It 
consists of a curious framewpik of V-shaped calcareous pieces, hearing, at their anterior 
sextremity, five hard triangular teeth. The animals possessing this apparatus feetl 
principally upon vegetable matter, whilst those which iire dUtitute of nasticating 
oxijj^mh ^derive most of their Rouririmaent from minute Crustacea the other marine 
ani n aids of which the sheUs aie often found in great numbers in their intestines. 

All ScUm^^rmata are frontudied with very dutet^ jjcgaps.of 



8D 


THE ECHIHODERMATA. 


sisting of a hea rt or corresponding organ^ and a complicated system of vessels, B^plr a- 
tjon is effected, ixLSomc cases, by means of branch ioB; i r| othora, by„thejntr^ictMA-<>f 
^t e g ^intQ. the general -eavity-oLAha-hody. They are also fumish#idcwith 
canals, serving for the conveyance of water to dilTercnt parts of the body,—especially to 
the vesicles at the base of the ambulacra. « 

C *' 

The sexes, contrary to the rule which wo have seen to prevail in the lower ^adiaia, 
are always separt^. The ovai{ when impregnated, become cQnx 0 »Jted iato^^iliatwd 
embryos, which, breaking through the egg-shell, swim freely about in the water. 'The 
changes which these undergo in their progress towards maturity are excoeimgly 
remarkable; and although our space forbids us from describing these with any minute-. 
ness, a short account of them is necessary to complete thfe natural history of the Echtm- 
dermata. The mctamoiphosis in question has been most fully observed in Star-fishes 
and Sea-uAihins; and it is to tljese that we must direct our attention. The ciliated 
Ornbryp, after its cxclu'^ion frdRi the egg-shell, is of a globular form; this is converted 
i^to an irregular hexahedron, wliich gradually increases in height imtil it fi-rms a four- 
si^d pyramid. In tlie centre of the base of this pyramid is seen an opening,—the 
mo^h,—which leads into a storqiclial^ sac. It also contains four or more slender 
c^coreous supports, funning from one extremity to the other, and projecting at the 
, base in the form of pointed spines. The I’ttle anioial §till moyes by the action of cilia, 
which are particularly numerous along the course of the calcareous suppoi-ts. 

At a later period of its development the larva acquires a still more *pyramidal 
form; and the processes of the calcareous suppms are surrounded by fobes bearing 
the cilia. In this state it was long rcgai'dcd as a distinct animal, and described 
under the name of Eluleus, I3ut the most remaikablc part of this metamorphosis 
consists in the fact that this larva does not become act ua lly converted into the.perlipct 
Jichinoderm, but, that thp. latter sprou ts, as it were, fromjtbis cmbrj'onio form, of which 
scarcely a trace rcmaiiTe4n4beauUji£UJHHHtal. This is_ j^ected in the Ophiura: by the 
following process :—S mall^ acs first make their appcai'ance in the interior of the lajrva, 
surroiinding the- aioulh; these gradually grow out of its substance, unite, and Jhns 
i:eprcscnt the disc of the Staf-fish. After a short time the ncwjmimaljorms a mouth for 
itself j having hitherto derived its nourishment through the mouth of the larva. The 
now begin to s,prput; and s oon afterwards the first commencement of the calcorc- 
ousLckcleton makes its appearance, in tha Aorm g f in the substance 

of the young animal. The further development goes on in the same manner, until at 
last the larva is cast off altjagcthcr, and the young Op j/iiura pmsauta t he ymT-ouf 

It still, however, possesses qilia, by means of ^hich it swims about for a time; but 
these afterw^ds disappear. The onl >' part of the larva that rpmains in the perfect 
animal is the i^tostinc, which, of course, is greatly mpjiificd. The point at which the 
connection was broken off betwcen.-ths. larva and its developed hud is always mflykgd. by 
a plate-ef apcculiatuihaisactcr. 

The Echinodermata are found in all seas, creeping slowly along the bottom by means 
of their curious little feet. In earlier periods of the world’s history they appear to have 
been still more numerous and diversified in foim than in the present day; one entire 
order, which played a most inportant part in the earlier stages of the formatiqfi of OUr« 
planet, being now all bai extinct. 

Pl^j^ia lO'P a.-—The Echinodermata are divided into four orders. In two of ths^ thS' 
body is mope or less flattened or discoid in its form, and usually fumi^ed with five or 
more arms. "^These in the first order, the Crinoidea^ are slender, and formed of complete 
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calcafeons rings or cylinders)—whilst in the second, the 8t$Uerida^ the calcareous 
covei'ing ot%ic arms is compoaedlof separate plates. In the third order, the Eehinida^ 
the oAcaj^ous plates have become united into a regular shell; and the fourth includes 
the worm-like forms, the Holothurida. 


. Oeder I.—CnmoiDBA. 

Genfiral Char^cteirs.—The Crinoidea^ or Sea-hlms —so called from the resem¬ 
blance which#many of them present to flowers (Fig. 66)—were exceedingly abundant 
in former ages of the world; ai^ their remains often form the 
great bulk #f large masses of rock. During the whole or a part 
of their existence, these animals are attached to submaiine 
bodies l5y a longer or shorter stalk, composed of calcareous rings 
similar to those of which the arms are composed. The body 
is of a Rbapn. its lower convex surfacc-^to the cciltre of 
which the stalk i s attached—being composed of calcareous 
plates, whilst the uppur disc is closed by coriaceous skin. In 
the centre of this is the opening of the pioutb. and to nuf> sida 
the ^us. The ari^ spring from the edges of the cv^. They 
arc cither five or ten in number at their origins, although often 
branched higher up, formed of cylindrical or bead-like calcare¬ 
ous joints, furnished wnth slender jointed appendages, or cirri, 
one on each *s1dc of every joint; and, as the whole of these 
organs arc exceedingly flexible, they arc of the greatest importance 
to the animal in the capture of its prey. 

SiTisions.—An exception to this general structure is pre¬ 
sented by the Ci/stocnuidce—a fossil family which only occurs 
in some of the oldest formations. In these the body is round or oval, and entirely 
composted of numerous calcareous plates. They were attached by a short flexible 
stalk, the mouth was situated at the centre of the upper part, which projects a little 
frum the general surface, with the anal opening a little to one side of it. 

The family Encrinida, or the Sea-lilies, includes an immense number of fossil forms 
(Fig. 66); and one or two are still to he found in the West Indian seas. These animals 
were all supported upon a long stalk, at the extremity of which they floated in the waters 
of those ancient seas, spreading their long arms in every direction in search of the small 
animals which constituted their food. Each of these arms, again, was feathered'with a 
dottble scries of similarly jointed appendages; so that the number of separate calcareous 
pieces forming ^e^akeleion of one of these animals was most enormous. It has been 
calcTilated that on<}>0pGcics, the PentaermusBriarens, must have been composed of at least 
one hundred and fifty thousand joints; and “ as each joint,” according to Dr. Carpen¬ 
ter, “was furnished with at least two bundles of muscular fibre—one for its contrac¬ 
tion, the other for its extension—wo have tlirec hundred thousand such in the body of 
a single Pentacrinus-^exi amount of muscular apparatus far exceeding any that has been 



Fig. 66.—Encrinus. 


elsewhere observed in the Animal Creation.” 

• Xfurtow runs along the inside of the arms, covered with a continuation of the skin 
of the disc; and from this the ambulacra are protruded, as in <)thcr Echinodei'tnata, 
'/Tht-ihird family, the Comatvdidee, or Uair-stara, includes a considerable number of 
animals, which bear a great reaemblonco, both in form and structure, to the Encrinida. 
They are, however, only furnished with a stalk during their young state, and on arriving 
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at matoiity tlioy quit their attachment, and crawl about freely at the bottom of this Vlhter, 
in the same manner as other Star«&shes. The bod/ is flattened, and ^vered wi^^ 
separate calcareous plates; the lower, or ventral surface, bears the moAtb and ^us^ and 
the ton slender arms are often branched to such an extent as to appear very numerous. 
They are furnished throughout their length with slepdor jointed cirri, similar ta thosft 
of the EncrinidWy by the assistance of which, and the short ambulacra, the B^air-stars 
are enabled to grasp any object firmly, and creep about on suhmarino plants with 
great ease. • 

In their young state, the ComatuloB exactly resemhld the animals of the pi^ccdiug 



Hj. 67.—Comatola. Pig. 6B.—Young of Comatnla 

(DesoriUod us Pentuennuti huropceus). 

family, being supported upon a long flexible stalk, formed of calcareous cylindeffs. So 
close is this resemblance, that when first discovered the young of Comaltdee was 
described as a Pentaerinus. These animals are tolerably numerous in the schs of tlio 
present day, where they constitute, in fact, the principal representatives of their order. 
In the earliest ages of the world, their place was taken by the fixed Encrirnden ; and the 
&ee Comaitda do not make their appearance in any formation earlier than the Jurassic 
strata. 

OBi>£a II.—^STXLLBamA. 

Oeneiral ChazacieiB. —^The second order, the 8tellerida, is composed of aniaftls 
with a flattened and more or less pentagonal body, usually bearing flye arms of 
variable length, which, however, are not distinctly separated fluzuJtho body, ss in 
Crinoideay and into which prooesses of the stomach are usually oondnued. The 
mouth op ens hi the centre of the lower surface of the disc; and wjxsj when present,^ 
is always situated on tl^o b a(?^ In the neighbourhood of the mouth of the animals of 
this and the following order, some curious prehensile organs are always to be found, 
which, from the peculiarity of their structure and actions, have been regarded as inde. 
pendent parasitic organisms, and described as such under the name of PedmUan^. Thej» 
stand upon little tubeicles, and consist of a long calcareous stalk, which bears at Us<, 
extremity a ungular forceps of three or four pieces. These are continually opening 
closing, nq^painntly for the capture of floating particles of food; and, singularly encnigh', 
they conthiue their movements even after the death of the animal. The iscoria- 
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oeouB, 9nd the calcareous matter is deposited in it in separate plates, which; allow con¬ 
siderable ii%ubilitp to the whole* body; along the lower surface of each wnn runs a 
*fiery*dis^ct fianvw, from which the ambulacra are protruded. 

, The true Star-fishes do tiot occur in the earliest fussilliferous formations. They first 
enakejheir appearance in the Mt^chelkalk^ and continue increasing in numbers ih the 
more regent strata. In our paesent seas they are exceedingly numerous, both in speciee 
and individuals; so much so, in fact, that some speciesy^n the coast of Normandy, are 
commonly umd as manure. 

Diwiaions.— The Steller%d^vx6 usually divided into three families. The first, the 
Euryali^i* or QorgorCt Sead^ present a considerable resemblance to the animals of the . 
preceding order; the arms bein|; distinctly separated fronf the body, and the internal 
organs entirely confined to the disc, which is of a roundish form. The BJUttUS-mant* 
jpg; the arms hare no furrow on their under^surfacc, are always much bran'Ched, and 
usually furnished with cirri, producing the confused and tangled appearance which has 
caused themsto be compared to the Gorgon’s head, with its snaky locks. These animals 
are principally found in the tropical seas) although some species exist even in the icy 
waters of the Arctic regions. They are all rare. 

In the second family, the Ophturida, so called from the resemblance of their arms 
to serpents’ tails (Gr. Ophi» a snak^j, oura a tail), the body forms a roundish or somewhat 
pentagonal disc, furnished with five long simple arms, which, like the branched organs 
of the prectding family, have no furrow for the protrusion of the ambulaora. The 
Ophiuridee are exceedingly plentiful in all our seas, and their remains occur in alb the 
more recent marine strata of the earth’s crust. 

We come now to the family (the Asterida) of which the common Star* fish (Fig. 1), 
so abundant on our coasts, is an example. In this family th^ arms appear to be merely 
prolongations of the disc; they are usually five in number, and the plates from which 
the ambulacra are exserted are placed in deep furrows, which run along the lower sur¬ 
face of the arms. In some species the arms are very short; and in others the animal 
forms a ^at pentagonal disc, with five ambulacral furrows excavated in its lower sur¬ 
face. In the centre of this the mouth is situated, and the ramifications of the stomach 
extend to a greater or less distance into the arms. Most of the species of this family 
possess an anal aperture; but this is wanting in some. , , 

OsDEB III.—Echutida. 

O^nexalGluuracten.— In this order the development of calcareous matter in the 
skin attains its maximum. The plates, instead of being distinct, as in the Star-fishes, are 
firmly attached to each other, forming a convex shell, more or leas complete, which 
prevents all flexion of the body of the animal. This ahoU fenm. njn»«nrB ^ 

myuth pnd an ; the latter is generally situated aHha top of the shell, oj^osite to 
the mouth, and is surrounded by moveable plates. The division of the animal into five 
partt is as distinct here as in the Star-fishes, notwithstanding the Malahnrinfii nf nnun 
the holes through which the little sucking feet are protruded being arranged upon five 
rows of plates, which usually run from the centre of the top of the shell to the angles 

the oral opening; or, when they are confined, as is sometimes the case, to the dorsal 
surface, they form a distinct five-rayed star surrounding the apex of this shell. 
mcdle ip wluch the capacity of the Ehell is increased, is exceedingly curious and intereist-j 
ii^, It is entirely ou v e a ad of greater or less thickness; and, it appears, tkat,| 

. * From SwyaUf one of the Oorgons. ^ 
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fin spite of the close proxinuty of the edges of the plates, there is yet room for the passage 
I of a minute layer of skin through all their interstices, i; It is in this that th<!C< to>oa titfi 
I of calcareous matter takes place, so that, instfiRd if fl iiliiiTig Wf 
I atJkb^-CTsl apertore ^ m.th » J foUutea, the ^’pnrftnaoa ftia gi^e of its domicile ij;i 

I propoiUon to its growth, by continual <*dfliiitii(?nfl nf ^"^Ty plstigjrf which it > 

J is composed. New plates are also often added in the aeighbourhood of the pupexior 
orifice. Next to this peculiarity in the form of the shell, the most striking chsfacter of 
the Echinida consists in the numerous sjgjfifiS, frequently of large size, with wMch the 
shell is coTered. These "m nrfif*”^"**^ piM>nAnfa>d qur- 

ff i rc nf the shell ; the base of the spines being hollowed for the reception ofthexonvex 
surface of the tubercle. In Consequence of this mode <S2 attachment, the spines vossess 
a considerable power of movement; and, for this purpose, they are furnish^ wi{h 
bands of ^ muscular nature,—^and in some species they arc even attached to the 
tubercles by a round ligameni; inserted into the base of the spine and the apex olt the 
tubercle, and resembling in many respects the ligament bf the hip-joint in nan, T^ese 
spines appear to be used as locpiu g tff^ organs; they also serve to bury thdr owner in 
the sand when circumstances require this concealment; and some species appear, by the 
same means, to excavate hollows even in bard rocks. 

IMwialons.—^Tho Eehinida are divided into four very distinct families. In the 
first, the Sea-eggs {Cidarida\ the body is nearly globular (Fig. 69), with the mouth 
B the middle of the under surface, surrounded by a naked or warty, skin, anus lies 

iB the middle of the dorsal surface op p o site.. ]fee ipgijith T surrounded by a rosette ,of 

curious plates, which form 
the orifices of the generative 
apparatus. It is in this 
family that the ip aitic atoj g r 
apparatus attain%.itaJ ughegt 
^yabomnent, prcsentiilg the 
complicated form represented 
in Fig. 65. The ambulacral 
spaces run from the mouth to 
the anus; and the intervening 
plates are covered with tu- 
oercles and spines,thelatter of 
which are sometimes several 
inchos in length, and as thidc 
as a man’s finger. These 
animals inhabit the seas of all 
parts of the world; and soihe 
species are used as food, even, 
on the European coasts of 
the Mediterranean, 

The animals of the second family, the Clypewtrida, have the body of a somewhat 
discoid form; the diell is very thick, and covered with small tubercles, from wldob^ 
short, thin, hairolike 8](kines take their rise. The mouth is situated in the middle of tlm 
lower surface, and is armed with a masticatory apuarat uB lfiBS-Complj CatBdin its^st^c-^ 
turo than that pf the preceding family; but the gnus, instead of being placed mpt 
back of the ah^l, opens on its lower surface a little behind the..mouth. The ^ex .of 
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fig. 69.—Shell of BeUnuR, or Sea-urchin; on the right side, 
covered wiUi spines; on the left the spines removed. 
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thd fllidll iM^ooupled by the genial plates \ and tbe rows of ambulacra form a fiyc^rayad 
«ltar gurrouldii^ these on the dorsal surface of the shell. 

The forming thd third family^ are of a roundish or ov^l formy generally 

conyeZy and covets with yery fine spines. • 

^e mouth is placed in t^ebriddle of the lower sauface, with the 
sometimes on the margin. But these animals are especially distinguished from the two 
pr^^nft fapulies by the total absence €}{ in the mputh. 

This is equally deficient in the fourth family, the—sluggish animfllw^ which 
are usually ^ound imbedded in sand, and with their intestines full of the same savoury 
and nourishing substance: talfen in, no doubt, for the sake of the minute particles 
of* organic matter which it might have contained. They are usually of a heart-like 
form, with tire mouth at the anterior margin of the lower surface, and the anal orifice 
on its posterior margin. The ambulacra are generally cAifined to the dorsal surface, 
where they fgrm four or five rays, and the surface of the shell is covered with fine hair- 
iiko spines, amongst which a few of larger size may be distinguished. 


Obdek IV.—^Holothxjbida. 

Oenezal Cluuraoten.—In the fourth and last order the body acquires a 
l iVf i i fi n m i, thus apparently leading *us towards the lower groups of the next division. 
The radiatg structure is in fact scarcely recognisable in these animals, except in the 
arrangement aof the tentacula which surround the mouth. The body is always qiore 
or less elongated, with the mouth,ntipa^eadr and the tmal opening at the other; the 
caloaraetw •deposit in-'the skin is reduced to. acattered granules; and in one family the 
pjxtirey wanting. 

IHyWoaa.—This order is divided into two families. The first, the Synaptidee, 
are characterized by the total absence of ambulacra, the motions of the animala beiug 
assistec^ by peculiar 
anchor-like processes 
of the* calcareous 
grains, which project 
from the akin^ and 
roughen the surface 
of the animal. 

In the Uolothurid^s 
(Fig. 70), on the con¬ 
trary, the ambulacra, 
although short, ex¬ 
actly resemble those of 
. the' other Behimder- 
'^mata in their struc¬ 
ture and action. The 
moutir is surrounded 
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Rg. 70.—Holothuria. 


^ a ring of calcareous plates, serving for the attachment of the longitudinal mnscles, 
by which the contractions of the body are efiected. These animals inhabit the 
seta'^of most parts of the world. Some of them are eaten even hy European popu- 
Trepang (JSobthuria edulta) is an article of luxury amongst the 


'^Ihhf'^mal, which is very abundant on the north coast of New Holland, is coUeoted 
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there by the Malays in large quantities, dried and paohcd up in bags for &e Cbinesa 
xnarjket. The Malays and Chinese meet at the Island 6f Macassar, where tfi^ prin^ipql;* 
trade in this delicacy is carried on; and the quantity annuallybrouglft to by 

the fishermen is said to amount to upwards of four hundred tons. The price varies 
according to quality, foom eigh% dollars to one hun&ed and fifteen doUan per peoul'' 
(133lbs.) , « ^ 

The Eehinodermaia condude the series of animals generally ^termed by 

zoologists; but it is probable that further researches will show the necessity great 
modifications in this part of zoological classification. There appears to be lltde to 
connect the hard-skinned Echinoderms with the delica^ gelatinous anfmals** 
the other four classes; and Mr. Huxley has already proposed to form these intOos!. sepa¬ 
rate group, denominated, from the constant presence of thread cells, Ntmatop^a, 
The Echm(4&rmata would thcr. be regarded as aberrant forms of the articulate divitfion; 
a view to which the study of their metamorphosis lends considerable support. ' 


Division III.— Abticulita. 

Great as is the diversity of form and structure presented by the JLadiata^ the 
animals forming the present division perhaps exceed them in this respect. So great ia 
this ^diversity, in fact, that it is almost impossible to give any common cl^aracters which 
shall positively include the whole ; and some Of the most eminent modem zoologists 
have proposed the establishment of a separate division to include the lower forms. By 
this means, however, the difficulty is lessened rather than got rid of altogether; for, 
although a tolerably coherent group is thus obtained for the higher forms, the lower 
ones still vary to such an extent, that a very loose character is necessary to enable them 
to be united in a single group. We shall, however, adopt these sub-divinom, as they 
ma^ tend to render this part of our subject more intelligible. The general characters, 
of ^e division have already been given at sufficient length (p. 198). <. 

SUBDIVISIOK 1.—YxIUCZB. 

Oeneral Cbaxactexs.—The animals of the first sub-division, the Vermes or Hef- 
mintha, aro usually of a veiy elongated form; and in the higher groups the division 
of the body into a number of segments is very distinct; whilst in some of the 
lower forms this general characteristic of the articulate series is quite unrecognizaible. 
Hie segments, when present, are generally mere repetitions one of another; and the 
appepdages with Which they are frequently furnished follow the same rule. ' 

The nervous system, which, in the parasitic groups [Entozoa), is, ad might be eiqpeoted, 
in a very rudimentary condition, gradually increases in complexity; until in the Anii 9 ~ 
lida or true worms, it consists, as in the most highly endowed Artieulata, of a ventral. 
series of ganglia, united by nervous cords, end communicating with • a nervous mass of 
considerable size (brain) situated in the bead., In proportion to this gradual eletstioa 
of the nervous system is the development of the different organs of the body. This in 
especially remarkableJ^n the case of the lateral appendages, which are entirely wanting 16;'^ 
the lower groups; but in the Annelida they make their appearanpe often in a veiy com- 
Iplicatedform, such as branchial and natatory plates, and jointed bristles serving ail feet. 
In none, however, do they present the peculiar structure of the limbs posseasral^^ 
other Artictdata the constructiou of which will be described in the proper plsM, 
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Ol'vUioiMir—The Vmnet may be divided into four olassee, wbicb are generally 
distinguishlible by their extemA appearance. Of theBe, the first two are for the most 
^iirt^ar^itic, llvhag in the interior of oUier animals, few of which, in fact, are exempt 
from the visits of these unwdcome guests. Of these, the first, the FlaUwwma {^Flaty~ 
tltnia) have the body flail ed, ^d generally more or less ovate andisaj^dHIce ;*these 
present the 'greatest divergenco from the articulate type. In the second, the Jifetnattlmiaf 
oc Soutui-womu^ the body is usually elongated and (^lindncal, and the division into 
segments is \>ften indiea^ '■by-aiHuilations v oi- the Am. The otlmr two classes are 
composed p^oipally of aquati^'animals. A few are terrestrial in their habits, but none 
are.. intern|Pjl^ parasitic. One of these, the Rotifera, or Whetl Animalcules, includes a 
number^ minute creatures furftished with a pair of ciliated organs at their anterior ex« 
tremity; whilst the AnneUda, or true wornu, have the body distinctly divided into seg¬ 
ments, generally furnished with lateral appendages, and with a well developed nervous 
system. The blood, in' this last class, is also generally of a red colour. 


Glass I.— Plattelsiia. 

Genexal Cluuractara.—The study of the Rntozoa, or internal paracdies, from the 
nature of their habitations, is perhaps not one of the most attractive branches of Zoology; 
yet few animals can present a Ij^etter claim to our notice, from the circumstance 
that many of them find their natural residence in our own bodies, and in those of our 
domestic allim^, where they often do us a great amount of injury. They have a still 
stronger clainS to the attention of the scientific zoologist, from the number of points 
connected with their natural history, which still remain to be cleared up, and from the 
wondmful nature of those portions of the history of their development, which have 
been revealed by the recent researches of some of our most eminent naturalists. 

.. ^y far the greater number of the Flutyelmia pass the whole or the greater portion 
of their existence inclosed within the bodies of other animals, of which few are without 
specie^ of these parasites peculiar to themselves. Rgmp however, la w i a r-the 

watoiy<;^|he r e ’'A e y awim .a hmi t i i c ael y .b y m e an s -ofrnilia. They all, however, have the 
body much flattened, and usually of a more or less ovate form, without ai^ tra^jeB. of 
flpgmentaimn; the only exfi^ption to this rule being presented by the ZhfibtCCseM, in 
wluch, as is well known, the body is of great length, and composed of a multitude of 
,similar joints. We shall see, however, on studying the development of these animals, 
that the exception is nppiiTftiif f ; for it appears that the Tape-worm may 

be regarded as a c^ompound animal, each joint being capable of a certain amount of 
ind^n^ent existence. 

The nerveus system consists of a pair ef ganglia situated m. the antmi TO' exti wnity 
of the body, and giving off’ two slender filameat8,"whieh->rttir'dowfl eadh ahte'Oflhe 
special ei^t e newf ’' a e n se have been found in the paraaitic species; but thaut 
^^ich frpg jji kayo several dark spots, eaph eontaining a distinct lens, 

* pla^»d ^se to the central ganglia, and these are considered to be true agm. With the 
exo^l^ea of the e ilift j nf the aquatic forms, no organa of asetMii are to be met with in 
tile, FtatydnUa. r^Tapiitio ap eo i i aB aTre g rrnri nftt y fan i iahitd i 'tiitiii he nk s' f i r'sn r k n rr r fx 

Tlxe Fl<U~wpt^ axe divided into three orders, of which two are ema- 

* f tparasitie, and one of free-ewimming animals. They may be regarded aa 
t^e groups or aub- olag sea, of .whioh the second ia distinguished by the poa* 
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seasion of cilia; the others being destitute of these organs. The two parasitift orders 
are the Cwtoidea^ or withlong, usually jolted bodies; and ^4lTrmatod^^ 

with short, elliptical, or discoid fonos. * c, 

* t * OnnsR I.—CssToinnA. r 

C*4 

Genesal Chavaetera. —The general appearance of the animals belohgipg to the 
order Oestoidea is weU Shown iof the annexed figure, which represents the comng>n Tape* 
worm of the humixL intestines. The body is composed of numerous jointtf>or s^ments, 
each exactly resembling each other; these are often sCv^eral hundreds in number, and 
the animal sometimes attains a length of upwards of ten feet. The skm is nxoe«^ngly ^ 
soft and tender, and the muscular system possesses'very Uttle energy; so that Ihe 



Fig. 71.—Tnnia Solimn. The common Tape-worm. 

movements of the animal are confined within very narrow limits. Its anterior extre* 
mity is formed by a small head, furnished with hooks and puckers, by means of which 
the animal anchors itself to the intestines of its victim; it also contains the mdiments 
of the nervous centre, the filaments given off by which, only run through a'few^of the 
first segments. The animal appears to possess no mouth or digestive organs,* so that 
‘ it must derive its nourishment entirely by absorption through the skin. On each side 
of the body runs a long vessel, passing through all the segments; these are united 
at each articulation of the body by a transverse vesseL Each segment contains both 
male and female sexual organs; and when these have arrived at maturity, the segment 
is cast off to seek a new place in which its ova may be developed. > For this purpose 
the joints, when cast off, are endowed with., a cons^erable power of motion, and! 
will live for several days when placed in favourable circumstances. In some eases, 
they have been observed to develop peculiar organs, which they do fiot possess in 
their compound condition. The orifices of the sexual organs are placed at one side 
of each segment, and these apertures are placed alternately on both sides the bo^ 
of tiie animal 

The development of these animals presents some of the m,ost lema Aa hte phenoiiifina« 
that have yet been discovered in the natural history of animals. Soma cui^knis liaTa^* 
sitio worms are found, not in the intestines, but in the solid tissuitw naaay 
brnhivorous animals, which, from the structure of the head, have always bem 
in the neighbourhood ‘of the Tape* worms, although their bodies, instead of being'drawa, 
out enormous length and divided into numatous segment^ are coag;i|ip8ed almost 
entire^W a simple hag of fluid. ’ 

' Some of these parasites are simple,—that is to say, the sac be^ra CKDdy • 
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in othflr oaaeB tlioj develop a multitttde of these organs* sometiinos froih the internal) 
sometimes^iiGrota t^ external si^ace of their vralls.^ These vorms yreie long regarded 
1u forix^pg dls4nct order of parasitic animals; but recent experiments have Aown, 
that when they are administered to particular caimvorous aniTnels with their fopd, the 
• vesicle of fluid ie cast ofi^ the head attaches itself, 
and gradually develops the Ang jointed body of a - - 

true TWmo. Th^ observations were first made 
upon the C^stio worms which inhabit the liver of .J 

the mouse and rat; these, ^hen given to cats, / , 

were fourifl to*produce in their intestines Tajnias , ^ / 

of th^ species usually infestmg those animals. i 

Experiments have since been instituted upon Cystic - 

worms from different species of herbivorou* ani- . ' . 

mals, and these all produce Tape-worms of different . /; 

kinds whe# introduced into the bodies of carni- 

vorous animals. The administration of mature rig. 73.— ^s UcOTcu^^ilaioeg. 
segments of Tape-worms to the herbivorous species, ’ 

has also been found invariably to produce a development in the tissues of their organs 
of tile omresponding Cystic worms; so that we iqay consider it a weU-established fact, 
that the ova of the Cestoid worms are not, as a general rule, developed in the same 
species of apjjmal which is infested by the mature Ttenia. 

But, it may be asked, how does the embryc Tania find its way from the stomach 
of its host, through the various tissues of its body, until it reaches the particular organ 
in which its development is to be carried on ? This subject is still, enveloped in a 
certain amount of obscurity; but some recent researches of Professor Van Bencden 
appear to throw a little light upon it. That zoologist observed that the embryos of a 




Fig. 72.—Cystloercus Celloloen. 
a, head enlarged. 


Tama found in the intestines of the common frog, were furnished with six spinous 
organs, of which two W6re straight, and the other four slightly hooked at tiie 
extremity. By an action of the four-hooked spines, very similar to that of the arms of 
a man when swimming, the little creatures were enabled to push themselves through 
the broken tissues of their parent; the two straight spines assisting to pierce a passage, 
an<^ no doubt, maintaining them in their position whilst the hooks wmu brought up for 
a Imh stroketf In this manner, as Professor Yan Beneden observes, they would have 
no difficulty in penetrating any tissues, or in reaching any part of the body of the 
animals appointed for their further development. 

Professor Yan Beneden appears to consider that the history of the Cestoid worms 
another instance of an *' alternation of generations,'’ analogous to that of the 
IMMtOy referred to at page 252. In this view the Oystie worm {Scolea Y, B.) corres¬ 
ponds w^ the simple Hydraform polype; the compound animal known as the Tape¬ 
worm {^StrobUe V.B.), with the elongated polype in process of division; and the mature, 
s^»arate segment {profflottu)^ with the perfect sexual MedvMa. 

. An ezoeption to this general rule altars, however, to be presented by the tape¬ 
worm t^ human eubjeot; at least, it is not easy to nndentand bow the Cystic 
^iranns could withstand the heat usually employed in cooking ou{ animal ffiod. Becent 
tOsp^menta have shown that the administration of adult xmoglottides of Tmia mtlium 
to piga, pxodooes a great dev^pmeiit of the Cj^fieereM eeUuAita (Fig. 7^; but in 
whatpaad^tiiis parasite esmbe’int^^ into the human organism is still unknown, 

Th» is also Aniad in lAe tiaaUes of the human body. 



THIS TRXlfATOHA. 




Tvro species of C^toid worms inhabit the human intestines—tlm Tania joHiim and 
the Bothrtocephalus lattu. The forever is the ordinary Tape-worm, the second occurs onl^ 
in particular countries,—in Holland, Poland, and Switzerland. In* tlie CysHc form 
some pf these worms do great injury to domestic animals; one of the most noxious is 
the so-called CoenwtuB eerebralie, inhabiting the brains of sheep. Many other inter¬ 
esting facts are connected with the history of these animals; but our space feftbids us 
from entering into further detaxfs. 






OsDXa II.— TnEMATODAt' 

Oeaexal Cnsuaeten.— -These animals, which arg all parasitic, jlhesent sinie |e- 
semblanceto the indiridual segments of which the Cestoid worms are composed. •>; They 
are usuall^r of an elliptical or oval form, and very flat; the skin is soft, but visually* ’ 
contains a number of caloarec^is granules.* The whole body is very contractile. ii«^t one 
or both of its extremities it is furnished with suckers to enable it to adhere fimllly to ■ 
its host, and at its anterior extremity with a mouth. At a little distance flom the 
mouth the narrow intestinal canal usually dmdes into two, which mostly terminate 
in blind extremities; in some cases, however, t]e3 two intestines meet towards the 
hinder part, so as to form a complete circle. All these animals are hermaphrodites, 
and the history of their development presents mafiy points of almost equal interest 
with those exhibited by the Cestoid worms. 

Xtiwialons.—^Thcy form three families. In the first, the Distomidaf^'b animals . 
possess two suckers, of which the anterior contains the mouth. Of these the El'dke 
{Biatoma hepatieum), which infests the livers of sheep, is a well-known «Tam p le . 
Other species live in the intestines, the brain, and even the eyes, of other ajoimala, . 

The animals of the second family, the Triatomida, are furnished with, three sudeers; 
two small ones at the anterior exlremity, between which the mouth is situated, and a 
larger one at the hinder extremity. These worms principally infest the gills of fi^ies, as 
■do also those of the third family, the Tolyalomida, characterized by the presence of several 
muckers at the hinder extremity of the body, whilst the anterior extremity is either 
entirely destitute of those organs, or only possesses a small one, in which the mouth is 
situated. This family includes the singular Biplozoon paradoxum—an animal which 
appears to be compounded, like the Siamese twins, of two perfect individuals, each 
containing precisely the some organs. 


Okdxk III— Plakahida, 

This order includes most of the free Plalyelmia. These animals are of an oval 
dliptical form, and very commonly furnished with on extensible proboscis, sprin^g 
from the ventral surfoce, and leading into a large digestive cavity,.which giveai^ 
numerous ramifications into the substance of the body, hut possesi^ no imf^. opop^; 
’Thue animals are of a gdatinous oonsistency, and enjoy such a power of self-oontnio- 
tion tiiat they can reduce their whole substance to the form of a lump of jdiy, in irhich 
condition they occasionally fQrce themsdves rather disagreeably upon notice of 
fiacm^scua water-cress caters. They inhabit both' salt and frei^ water,, ;wl»ere they^i 
swiia’idHrat rapidly by an undulating movement of the body, in,the manner of a leeeb, 
and eveep with great ease upon stoneB and aqtCatio plants. Thjsy aKo genmally of aniaU 
lize, but axeeedingly voracious. Like the polypes, which they in their 

gdatincaa nature, they appear to be capable of almost endless jbMraaee, liy the way 
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whl^f might be expected to lead to their destruction. Sir John Dalyell} in his observa* 
^ ^ons on tXese animals^ speakhi^ of the blaeJc Planaria {Planaria nigrci), says that “ it is 
prifilegpd to AiAtiply its species in proportion to the violence offered to its otherwise 
' delicate frame. It may .almost be called immortal under the edge of the knife. 

• Innumerable sections of tiie body all become complete and perfect animals. If the head 
be cut efl^ a new head replaces it; if the tail be severed, a new tail is acquired." Still 
more remarkable tAis an instance of spontaneous scpafbtion of the head of one of these 
animids, wSich took place under the eyes of the same obseiTer. 

In South America, Dr. Defiwin obCerved some terrestrial aniTnitlB which approached 
the PlanaHiK tery closely in their characters; they lived amongst rotten wood, upon 
'VfMch^tiiey appeared to feed, tnd were marked on the back with stripes of bright 
colours. 

' ^e fkmily of Nemertida^ or Ribhm~vDormf^ must be referred to in this )>lace, as it 
^obably forms the type of a fourth order of FUttyelmia. It is composed of animals with 
elongated Abhou-like bodies, possessing a protrusible proboscis, a distinct nervous 
system, and a digestive canal with a distinct anus. As far as we know at present, the 
sexes are on distinct individuals. Amongst these one species, the Borlasia^ inhabiting the 
coasts of France and England, attains a length of upwards of fifteen feet. This tremcn* 
doua worm remains coiled up during the day under stones, gomg about at night in 
search ofnrey. 

The Turig^larida also—Ht family of minute worms inhabiting both salt {and fresh 
water—appear to belong to this order, like the preceding animals, they possess an 
intestinal canal with two openings, and the sexes appear to be separate. The claasifi* 
cation of tiMMNi creatures is still, however, involved in great obscurity; and much still 
remains to he done before it can he brought to a satisfactory condition. 

. Class II.— Nsuatelmia. 

Ga^exal GlupraiCten.—The animals belonging to this class are of a more cor less 
elongated, cylindrical form, with the skin much thicker and stronger than that of the 
preceding parasitio worms, and generally wrinkled in such a manner aa to give 
the body an annulated appearance. The nervous system, in the higher forms, cbiutists 
of a pair of ganglia, situated in the anterior extremity, and united by a slender nervoua 
t ring, which surrounds the oesophagus; from these, two filaments take their rise, and nm 
through the whole length of body. In the lower orders no undoubted nervoua 
ayatem baa yet ^een recognised. As far as our preset knowledge goes, the 
worm are unisexual; the males, which occur far more rarely than the females, are 
always smaller tium the latter, and usually present distinct copulative organs, l^oauch 
extraordinary metamorpheniB as that which we have aeen to prevail amongst the flat 
worms oohom inthe devekipment (ff these creatures, which, however, are ua yet but 
impcr^tly known. They pot only inhabit the intestines of otiier animala, hut many 
spooies arp also .to h^ met with in the interior of completely closed organa, to which 
they must have dt^rined aooeaa in their earliest stages. 

* IMLw t ai oi > n *-^The Nmdtolmio form three very distinct orders,—the AcanikoMpialOf 
winch possess apti^boseis aimed with a formidable apparatus of heoks, hut are apparently 
ddditute of^an aHmentary oabsl; 'ihe Qordioeo^ long thread-like wonns, with an 
Inteatinal cann^ kit witte>ntnn jtfjxa \ and the ir«mifoMfM,in whio^ a perfiBotintaatinal 
canolexitis. ' 
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OkDSB I.—^ACANTHOCEP^ALiU 

This order, which includes only a single genus, is composed of parasitic wttos often 
of considerable size, which find their habitation in the intestines of various animals^ 
especially fishes. One species in particular, the largeA in the order, is common in the 
intestines of swine, where it sometimes attains a length of eighteeg inches. Ihe body 
is thick, and divided into rings by a series of transverse wrinkles^; the hpad armed 
with rows of reversed spines, which not only serve to the animal in its alj^ilie, but 
also enable it to bore through the intestines of its unfortunate victim, whq, soiiietimes 
falls a sacrifice to this propensity of his uninvited g)^est. These creatures aimear to 
possess no alimentary c and: their nourishment is entirely obtained by abs^tibn 
through the skin, beneath which is a curious areolar structure, which is protobly 
subservient to this purpose. ^ • 

Obdeb II.—Gobdiacea. *' 

The Qordiaeeay or Hair worms, are at once di^inguidiable by the extraordinary 
length of fheir bodies (Fig. 73), which frequently present a close resemblance to a horse¬ 
hair; so dose, indeed, that in former 
times*'the popular belief ascribed their 
origin to the introduction of i^orse-hairs 
into the water in which they are found. 

These animals live as parasites in the 
bodies of various species of insects,, to 
which their size is often so dispropor¬ 
tionate, that when the worm is coiled up 
within the cavity of an insect’s body, scarcely any space is left for the internal organs of 
its unfortunate host. Dr. Baird has recently described a species of Gordius from the 
common violet Ground Beetle (Carabus violaceus), an insect scarcely an inch in length, the 
worm being upwards of eleven inches; whilst other species, of which the victims are 
unknown, attain a length of about three feet. .When mature they quit the bodies of the 
insects, at whose expense they have been nourished, and seek some piece of water or moist 
situation, where they deposit their ova in long chains. At this period they sometimes 
suddenly make their appearance in vast numbers in particular spots, giving rise to 
reports of worm rains. It seems probable that the evolution of the young proceeds to 
a certain distance in the situations where the eggs are deposited; but when, or in what 
manner, they afterwards obtain access to their destined victims, is still unknown One 
of the most singular circumstances connected with their history is, that if, by any 
chance, on breaking out of their insect-home they find that dry weather has produce^ 
a state of things incompatible with their notions of comfort, they quietly allow thei^ 
selves to be dried up, when they become perfectly hard and brittle; but, strange to si^, 
the moment a shower of rain comes to refresh the earth with its moisture, the 
GorMi immediattly recover their activity, and start off in search of a suitable place in 
which the great object of their visit to solid earth may be effected. ^ t 

. 'i- 

*' ObdeA III.—Kekatoidba. 

With the exception of one frmily, aU the worms indnded in the order Hmateidea 
are parasitio.fri'the bodies, and principally in the intestines Cf other>.iuaimala; they are, 
in fret, amongst the m^ common and the most injurious of Hntotoa, In form of 



Fig. 73.-Gordius Aquaticus. 
a, tail. 
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their bodies they freq[uezitiiy resenible the common Garden-worm^ tdtbough some are 
much mor& elongated, and ofteiT taper to a very fine point at one end; the is more 
^r ISss 'jpinH^sgiving them an annulated appearance. These ai^ unmistakably the 
highest forms of intestinal worms ^ they present a distinct neiroua aystem^ an ali- 
• mentary canal, furnished with a^mouth and an anal opening, and distinct sexual organs. 
The history 6f the development of these animals is but imperfectly known. It appears 
probabla that in mefiiy oases a different situation is required for the evolution of tiie 
young, to thlit inhabited by the mature animals \ for at certain periods the latter, appa¬ 
rently impelled by some wandering instinct, quit the intestines, either by allowing 
themselves to be carried out along with discharged matters, or by actually boring 
through the walls of th^ habimtion into the tissues beyond them. The object in the 
latter cases appears to he the deposition of their eggs in the blood-vessels of their host; 
at least, a species found in the frog deposits its ova ii^ this situation. Hhe young 
animals appear to he carried by the circulation to some position suitable for their 
devdopmenf^ when they inclose themselves in a minute capsule or cyst amongst the 
tissues of the body, and remain at rest for soma time. On breaking out of this capsule 
they find their way to the intestines, where they remain until their instincts prompt 
them to imitate the example of their parents. 

This order includes the commen Atcaris^ or Round-worm of the human'subject, aa 
well as the little Thread-voorms {fixyuris) which are often so troublesome to cl^ren. 
These are barely injurious, unless present in great numbers. Far different is the caaa, 
however, with the StrongyUu gigaoj a worm sometimes attaining a length of two or three 
feet, and the thickness of a man’s little finger, which usually inhabits the kidneya of 
swine, but aometimes finds its way into the same organ in man. This tremendous 
worm, by destroying the organ in which it has taken up its abode, is said not unite- 
quently to cause the death of its host. ‘ 

This order also includes the dreaded Guinea-worm {^laria niedinensid)^ which 
appeon to occur in most parts of tropical Africa. This worm lives in the cellular 
tissue beneath the skin, and between the mipeiles of iflan, confining its attheks 
principally, tiiough not exclusively, to the lower extremities, where it often produces 
considerable pain. It is said occasionally to attain a length of twenty or thirty feet; 
but its average length is five or six. It is extracted by winding it very slowly upon 
some object, an operation in which great care is said to he necessary, as if the worm be 
broken its finids produce a very painful effect. When arrived at maturity, the FUariu 
comes to the surface, where it breaks to pieces and sets free the innumerable young 
with which it is tuammed. 

In this order we also place the AngmUulida^ the so-called Seh of paste and vinegar. 
These ore minutCt thread-like worms, exhibiting distinct digestive and generative organs, 
which occur often in great numbers in putrefying substances. • 

Glass III.->Anmxuda. 

OenesaA CnutnMttpnd—The Ann^idoy in general, present a more comjdioated 
organization than any of the preceding animals; the diwiainm ef tUirhwdji mto aegments 
<s uaudly distiafltiy reoogoizable, and the aegmmits are almost univeraally funuahed 
with external appendages, whi(di are aometimes jointed. The majority Hve in water, 
or in damp situations; a very few only are paratitio in them habits. 

The hm^ in moat of these: knimale. is djgtj|iMSt^7 marked, and fluiuidbad with organa 
of sense, such aa tTBi ***^1l*^^j and'Ija. some, ittstaaces auditiHXJcarialea, omtiaipiitg 
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otoUthea. The nerxQttM9E8t**&> the higher fonse, exhibits tibe articulate type ot 
atruoture very diql lyfitf y; it usually consists of a series of ganglia runnii^ alou^ tl^,, 
ventral portion of the animal, and united by a pair of slender filameifiS,^hy wlgch they 
also communicate with the central mass, or brain, which is inclosed in t]^ head; this 
is composed of two ganglia, united hy a ring surrounding the cesophagus. In the lower' 
forms the nervous system approaches that of the preceding classes. « ' 

The laUiial' appundages, which serve principally as organs igntup, tin very 

Dorsal arch Dorsal oar ' 



Fig. 74.—^Transvorae section of an Annelide [Amphinome), 


variable in their structure and arrangement, sometimes occurring on all tlib segment of 
the body, sometimes only on the anterior or on the middle segments; sometimes fbur 



and sometimes two in number on each segment. They usually 
consist of nf niw») funiiinhr^ 'Titb ^ 

very-rariouB forms, JuaA or’||m^cleB (Fig. 

74); bfiar t^”“^‘rpirnitinrTr 

hranf|bi«w (Fig. 75). In some AnneUdaf as the Leeches, no 
trace of external organs is to be seen; whilst in others, as the 
Earth-worms, they are reduced to a few bristles, which Msist 
the animal in its progress through the earth. It is to be 
observed, However, that even in the highest Ameh'da the 


Fig. 75.—Foot sad bran- jointed cirri are always- easily distinguishable from the limbs 

ohta of Eaniee. ^ second section of the Articulata. 

5 , branehia; e, cirrhas: . . . • . • tx . 

«, bn«tletaffc;«, ventral The digestive apparatus consists of a strai ght intesta ne, 

eirrhuB. r unning through the body from one extremity to ue other. 


The T|y^«th is usually armed with j^Es. and the opposite extremity of the intestinal 
c anal always terminates in an mgjl o pen ing. The vas(udwc« 4 iystem is also very 
developed, and the nutritiwa fluid is usually of a x;g(lfiplou7| sCmitijiiMIhgi^ 


OStafsHoW. 

The sexes are usually distinct, although a few—gs the Leechea EaBfli-wQrinal4. 
axe hexogn^sadites; hut even in these self-impregnation does not^ take place. Soma 
to propagate also by^spoditaneous division; and zhdiiy of them can x4 
pKH^ee parts lost hy accidental injury. y ■ i 

'Stv^aioxiSii—Theemay be divided into two groups, cHaraotyrieed by the' 
presenee or afasenoe of external reqnratoxy oigans. The abrauchiate Annelides include 
two ordfgpa—4hd Buettn^ nr Leeches, ohaisactelized by the possession of a sucking disc 
at the poslMc^t and umially also at the anterior extremity; and the Scoleoiruif or Earth- 

. _ _ . _ 
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wonnul in wliich these byJiKflfihich are ftniui^d viflt t dmiliifl 

^ aldng the uS3er*8urfkee of the body. The b^chiferous gn^ iS.also 

. dividedflinto t*^^ orders,—the TtAt^lOy the animals composing which fcMtllh 4 tidbe for 
their habitation, and the ErrantWy which enjoy no'such protection. 

• .. .» 

* ObDBB I,—StfOTO»IA.j, 

GeiiAni Chanutten.—The animals belonging to this order, of which the dotUaDon 
medicinal Leech (Fig. 76) is a 'ihmiliar example, are characterised by the total ^irfirirnity 
Ifttem l ; their motiuilTbeing effected by muhilattons of the body whilst 

swimming, or by the 
alternate attachment 
of the suciing discs 
with which the two 
extremities of their 
bodies are usually 
famished. They all 
appear to live by 



Fig. 76.—The Common Leech (Sangniauga Offleinalia), 



sucking the blood of other animals; and, for this purpose, the mouth of the Leedi is 
furnished with an apparatus of hom y ieot h, by which they bite through the skin. In 
the oonun^ JLeech th ree of these teeth exist, arranged in a teknguliEr,’'oir' rather tti- 
radiate'fbrm-,-a stracture which accounts for the peculiar appearance 
of leech bites in the human skin (Fig. 76, a). Each of these teeth 
has a minutely serrated edge (Fig. 77), which, when w«dfiad«Jiafik- 
^ pA,fQr\yflr«lB in Contact with the skin, soon saws it through, 
when the teeth are retracted, and the blood is then pumped from 
the wound by the alternate dilatation and contraction of the muscular 
In the Clep^nidte this structure disappears, giving way 
Fig. 77 Tooth of to a protrusible proboscis. The iategtine is of very lasge size^ and 
thejCTeeoh. i l ii i lif ni l boirti Mi n d innw fi T p so ma iQi p, the* 

distension of which, during the act of suction, musf necessarily increase its capadty. 
Eefipiiwitiea appears to be performed by a system of aquifer um lainah L lijae drwi£l|^ 
yd3Wj)MBpsi»'’'WttwrBrily, by a series of minute orifices, on each side of the body. The 
va8 cu^_.ayet an is well developed. Kearly all these animals are h ew nai^ redite. The 
deposirion of the eggs is attended with some very singular ciroumstanoes. * jfluUAe 

pQiQpd.llf nviuositin n nAtiiiliAr ffalAtinAUA Kot>A <a m niiiii od rfHIXInli libdiinitofini psilt of 

the body tliift, which is situated in this part. The 

Leeeh in j 46p( ndlL^ 

bDdy4»WB> t>«i b m rini i .w,h}n l fc and forms a complete capsule, within which 

the eggs are inclosed. It appears, from a statement of M. Fr5mond, that (in addition 
to these capsules, or cocoons, as they are called, containing a number of ova) the Leech 
also sometimes produces a ** couipq u nd >r egg^ f ( wi nad.of A- fr a n s pawnt ui e i ai brBti ^Hftift^ a 
hquid, j iir whi ch r li tfl o^gloholBs, .goewf ■^ba^-tft«-a)^eai^' these g U lwri o B are> in feet, ae 
*ma»y yaBn« of Leeches, and during development take the 'fern of little worms, wUoh 
soon leave the egg by u opercular hole at its extremity,'* ^ 

The ne mu a e y ate a a. in the SueteHa is nsually wdl ifl BVeloped; and the anMTCar 
sMehing,.diac,4>eaea>A.rowM >fc .aaght4tt^ which, hotrever, appear to be of very 

ImjQg^ct construction. 


THX £«S0U1C8. 


MvlsionB^This order is divided into three fainUies. The first, the^aiwoMsJ- 
hdcBf presents many prants of resemhlanoe to the Trematode vroxms^ th«i mou^h tv 
unarmed, the substa&oe oi the body semi-transparent, the nervous^aystem dbmposcd 
of a jingle ganglion and filament on each side of the body; and there is a single 
sacking disc at the posterior extremity. These nrorfhs^ Uve parasitically vrithin the 
mantle of various marine bival^ MoUusca. 

In the CHgumidte, the body is of a leech-like form, but very muchrnarfoSred in 
front, and the mouth is furnished with a protrusible pi^boscis. These animais’live in 
fresh water, where they may often be seen creeping upon aquatic plants. , Th)^ prey 
upon the water snails (Zj/mnea). , 

To the third family, the true Leeches the common medicinal Lbeohtos 

bdong. ^wo species of Leech are commonly used in' medicine,—the Sangtasugd offici- 
nali^f a native of the South f f Europe, and the S. medieinaliaf which is found p^nci-^ 
pally in the northern countries of the same continent, and occurs, butrarelyy ,in England. 
Moat of the Leeches used in England are imported from Hamburgh; but the pools and 
marshes in which the animals are collected are situated at a great distance from that 
emporium of the trade, in the thinly populated countries of eastern Europe,—Hungary, 
Bohemia, and Russia. 

The supply in these countries, however, appears to be nearly exhausted, and 
much of our supplies are now derived from regions still further to the tmst. The 
animals are caught by means of baits put into the water, or by the fishermen wading 
into the pools with nahed legs. The importance of the Leech in medicine is well 
known; but few, perhaps, are aware of the enormous consumption of these Annelides 
that really takes place. Some idea of this may be formed, however, from the fact 
mentioned by Dr. Pereira, that some years ago “four principal dealers in London 
imported, on the average, 600,000 monthly, or 7,200,000 annually V* The annual con¬ 
sumption in Paris has been estimated at 3,000,000, and that of the whole of France at 
no less than 100,000,000. Ho other creature, so low in the scale of organization, gives 
rise to so extensive a commerce as this. The Leeches are sometimes imported in bags, 
l>at more frequently in small tubs^ closed with stout canvas, to allow the passage of 
air. Each of these-tubs contains about 2,000 Leeches. 

But if the medicinal Leech puts forward a strong claim to our attention, on the ground 
of the services which it renders to mankind, there are others which force themselves 
upon our notice from the very opposite consideration. These are principally confined 
to hot countries, where, however, they are often great pests. In Egypt, during the 
invasion of that country'by Napoleon, the French soldiers were often exposed to great 
torment from the numbers of Leeches infesting the pools. When the men, fatigued with 
their march under the burning sun, rushed eagerly to drink, these bloodthirsty animals 
would fix themselves to the interior of the mouth or nostrils, producing intolerable 
annoyance to men already half-maddened by vexation and fatigue. 

A still more remarkable instance is afforded by the small Leeches which infest 
Ceylon. These animals are about an inch and a half in length. They live principally 
in the forests, amongst the dead leaves, in damp places; but often make their appearance* 
in other parts of the iskmd during wet weather. Wherever they occur, however, they 
seem always to be on the look-out for blood; and some instinct tells them that, even 
iindftr the clothes of Europeans, this wished-for delicacy is to be obtained. The incau¬ 
tious invader of their domain soon feels a peculiar sensation of moisture about his legs; 
and, on ftTwminmg the cause, he finds, to his dismay, that they are bathed in blood; or 
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diould he, hy c hanc e, wear white trousers, he may perhaps receiye the first honifying 
intdligeaoet>f what is going on, Sy the sudden appearance of red stripes upon his nether 
Ibfbillbent. traveller, made wise by experi^ce, should resort to the ^edient 

of tying his trousers round his boots, or (which is said to to be the best ocurse) hisjboots 
ever his trousers, the little blood-suckers will mount still higher in search of their 
manorialdights; and an unplehsant dabbled sensation about the neck soon sho'^s that 
the enemy has succeldcd in scaling the citadel. The legs of horses, passing through 
the districts fnfested by these pests, are frequently completely covered with bloo'd in 
consequence of their attacks. * . 

Some spftcies'of this family, forming the genus Fucicola^ live as parasites upon 
va^ous |rosh>water fishes; whilst those of the genus BrmchiohdeUa, which are quite 
destitute of eyes, inhabit the branchiee of some Crmtacea. ^ 

This appears to be the proper place to afiude to soiAe singular marine animals 
which have ^een placed, by some zoologists, 'amongst the Eehinodermata, by others 
amongst Ihe Annelida. These are the species of the genus Sipmeulm and its allies, 
-Which constitute an^ prder of animals for which the name of Oephyrea has been pro¬ 
posed, in allusion to the apparent connection which they establiidi between the Echino- 
dermata and the ^iculate scries.. Their bodies are cylindrical, and rather thick, 

covered with a tough skin, in which a few bristles are sometimes inserted, but which 

neither centtinB calcareous particles nor the tubular sucking feet of the trueEchinoderms. 
Their habits very similar to those of the common lob-worms, and like these they are 
much sought after as baits by the fisherman. They live in the sand, where they move 
about, much in the same way that the common 

garden wonn does in moist soil; they are destitute 

of eyes and other organs of sense, and the mouth is 
armed with a curious proboscis. Some species, as 
the SipdneuliMBemhardus^ here represented (Fig. 78), 
seek probation by inclosing their bodies in the 
abandoned dwelling of some univalve Mollusc; whilst 
others, for the same purpose, actually hollow them¬ 
selves caves in the substance of stones and corals. 

One of these, to which M. Yalenciennes has recently 
given the name of Bipunettlus eochteariWf is remark¬ 
able for a habit of forming a small spiral cell in the 
stony substance of two very different species of coral. 

This animal is probably troubled with a tender skin, 
and, in order to prevent abrasion by the rough walls 
of his coral home, he lines it with a smooth vitreous 
matter, producing an appearance which has so 
deceived zoologists, that they have supposed that the 
corals had built their structure around some small 
shell, and hence, confounding the two species, described them both under the common 
ifiuue of Madr^xtra eoehlea. 

OsnsB IL~^ooleoina. ' * 

C1uur&ptera«~Of this order we have several well-known examples in 
the Earth-worms so common in our gardens and fields. The bodies of these animals are 
of a cylijqd<usal form, somewhat pwintiiij ah the irnlifiwiii ailsniiilfyj and usually q little 




Fig. 78.—Sipuncoltts Bernhudas. 
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flattened at the tail. The wTrin .mi divided into nomerotu segments , by 

transTBZW’trrin^y^^ and the organs of mot^p n are red'aced to the form of a doubla-ioar 
qtbn&tles, nmning down the lower surface of the body, which, instead Of bein|j| pl&ceftl^' 
as in the following orders, upon prominent lobes of the skin, are usually c a pabl e 
bwng-retraeted-within smaH hollowa when not m use.^ The ingaiftd^jiajpjjied, and the 
inteatioftxun.ijrtEaig^ through the body. The vascular saystem oonsists of tur^n^longi- 
tudinal vManlg running fllrtnp- t£e veottal.and.doraal-regienB of the (body, and milted by 
numerous branches. The blo od is re d. Like the LqgftbaSy.these worm a ure furpished 
with ciliated canals, which have been supposed to fier^ as organs of respiaati^; but 
their real destination appears to be still uncertain. Like the leeches, also, &ey are all 

lUUDDftAAlfe * 

Siwisions.—^Tbis order contains two families—the Lutnbrieida or Sarth-voormtf 
and the JS'aidida. The former are too well known to require much dcscriptiqn; they 
possess no distinct head, and^are quite destitute of eyes; their bristles are hooked, and 
placed in little tufts in .pits on the lower OiW be p when 

the animal requires their Essistanse. They live in ^es in moist earth, indaro’aaid to 
be predacious animals, almougb popular belief ehetges them with the destruction of 
the roots of plants, h^^arwin has asserted that, even if those worms do some damage 
to vegetation, by fecdil^ upon the tender roots of young plants, yet they amply com¬ 
pensate for this by the soift of tillage which they give to the soil in constantly passing 
through it. -f- 

It is generally supposed that the Earth-worm may be propagated by*division; but 
this scarcely appears to be the case. It is said, however, that if it be divided across the 
middle, the part bearing the head will develop a new tail, although the tail wiU soon 
dieand that, if the head be cut off, the body will form a new head; but it appears 
that both portions never survive this mutilation. 

This power of reproduction of lost parts is carried to a much greater extent in the 
Naidida, which even propogate by a kind of gemmation. These animals live’princi- 
pall^ in the mud of fresh-water ponds and rivers. In their form they resemble the 
common Earth-worm; but their bodies are furnished, besides the ventral bundles of 
bristles, with a series of long spines on each side. They generally have two distinct 
eyes, and the mouth is sometimes armed with a long proboscis. 

OnDEK II.--Tubicola. 

Oenezal Chaiaotem.—‘The worms belonging to this order, which commences 
the series of branchiferous Annelida^ are all marine, and are distinguished by their 
invariable habit of forming a tube or case, within which the soft parts of the animal can 
be entirely retracted. This tube is usually attached to stones or other submarine bodies. 
It is often composed of various foreign materials, such as sand, small atones, and the 
dkbria of shells, lined internally with a smooth coating of hardened mucus; in others it 
is of a leathery or homy consistency; and in some It is composed, like the shells of the 
MoUusea, of calcareous matter secreted by the animal. These aniTnuli^ iicquently live 
together in societies, winding their tubes into a mass which offcon attains a considerable 
'flice; others are more solitary in their habits. They retain their position in their habita¬ 
tions by means of appendages very similar to those of the free worms, and furnished, 
like l^ese, with tufts of b riatleff and spines ; the latter, in the tubicolar Annelides, aret 
uraally ^fikod; so that, by applying them to the walls of its domicile, the animal is 
enabled to oppose a considerable resistance to any effort to draw it out of its hole. 
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In thes^^as in the preceding Afindida^ m e d i et in ot'faead can be recognised, and the 
eyes are either entirely wanting* or very rudimentary. The mouth also is generally 
ufibrihed^ Th# ahterior- - oAt r em ity is always furnished with t omtadeft , which serve 
both as organs of itmeh e nd- fee-the c a pt ur e of prey. The net re us eyetom is-well- 
deretoped , al t hougi i th e lengitudisial filaments generally run down the sides of tbe-fody, 
instead Qfrbelng'tmited by gan^a in the middle line. The branchiae are usually con> 
fined to the head, wlftre they appear as branched organs^n the midst of the tentacles; 
they somotimbs also occur on some of the segments of the body. 

All these worms are \yiufixiAl. They deposit their eggs in a mass of mucus, which 
usually clings to the tube of the parent animal 

The young TerebeUay on thS first breaking out of the egg, is a snmll glnbuTar 
emlirvo /thie^y <;!OTered lyith cilia . By degrees this elongates into an oval form, and 
tile cilia collect in a Wd round its middle, lengthening process continues, and 
in a little time a paii of'^smaU eyes make their appearance in^ tho head, whibt a 
new set of ciMa are developed at the c^dal extremity. Still the little animal con> 
.^ues elongating; the cilia are reduced to a little band, like a cravat, round its neck, 
wd a patch on the back, whilst the body exhibits traces of annulation, and emgle 
bflKtles begin to i^out from its sides. Ailast tiie cilia 
disappear altogether; the membvs acquire sufficient 
de^opment to enable the young Terebella to creep along 
the^robbm 9i the water. It selects a spot for its perma¬ 
nent abode, iTxes itself, builds its house, and becomes, 
afteritsbrief'^Wandeijahr,” aquiet, home-staying denizen 
ef the deep. * 

Diwislons.—In the best known family of this order, 
the Sabelliday the branchim are placed on the head, where 
they form a circle of plumes (Fig. 7b) or a tuft of brandhed 
organs. * Of the tentacles, one is usually much thickened, 

BO as to ^rm a sort of plug, which closes the aperture of 
the tube when the animal is retracted. The SerpultSy 
which form izregularly twisted calcareous tubes, often 
grow together in large masses, generally attached to shells 
and similar objects; whilst those genera which, like 
Turebdla (Fig. 80), build their residences of sand and 
stones, appear to prefer a life of single blessedness. The 
curious little spiral shells, often seen upon the fronds of 
sea-weeds are formed by an animal belonging to this Fig. 79 .—AGroupofScrpuln. 
family {Spirorbw), ^ 

The SernulUdcBy some of which live amongst the oyster-beds, and often do mucdi 






ng. so.— I'erebelU. 

miaohief by the increase of the^ masses of tubes, also belong to this order. 
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OltDBa lY.—^£BaA2n!U. 

Qenexftl Chaiaotexs.—We now come to the last and hi^At or^r ^ 
Annelida, comprising those animals in which tbe external appendages of the body 
attain their highest derelopmcnt, whilst the powen of InriOtlWnotion indicates tl]fe 
possession of a higher degree of general intelligence than would be necessary for the 
sedentary animals of the last order. It must be confessed, howoveP, that in their struc¬ 
ture, and especially in theii* development, they display 
a very close relationship to those animals; the history Sn 
of the development of the young in the two orders b 
being BO very similar, that on«> description will serve 
for both. 

Ti'>o Lead of these worm^ is t^stinetity marked, and 

the mouth is generally furnished with jaws of some Fig. 81.—Head and Trunk of Gly- 

kind, which arc not unfrcquentli' placed at w t h e ax- “c*^**'*/® portion of tl»e 

__ -* 4 . * -ui • /^- oi\ rpu 1 U head; tr, trunk; h, 

tiemifyofaprotrttsibleproboscis(F]g. 81). Thegencral opening of the mouth; m m, 

structure of the lateral appendages and branchiee has 

already been explained at p. 284 ; but the parts of which these arc composed frequently 
exhibit the most extraordinary fonnn. Like the Ttdticola, all these worms are unisexual; 
the ova are usually deposited upon siones or aquatic plants; but, in soqte instances, 
the mother carries them about enveloped in a slimy matter. •• 

DiTisiona—Amongst the numerous families into which this order has been 
divided, the one which approaches most closely, both in structure and habits, with the 
lower worms, is that of the Arenicoltda, including the common Lob-toorm, so much used 




Fig. 82.—Arenioola Piscatorum. 


by sea tishenneu as a bait. This animal is found on all sandy parts of the coast, 
where it bores into the sand left wet by the retiring tide; its head is large and 
rounded, quite destitute of eyes or tentacula, and furnished with a short unarmed pro¬ 
boscis. The feet are very small, and confined to the anterior part of the body; whilst 
the branchial tufts, which are of considerable size, are placed on each side of the middle 


segments. 





Fig. 83.—Aphrodite hispida. 


The family of Aphroditida, some 
species of which are known as Sta~ 
mice, includes some marine Bnimflla 
of great beauty. In these worms 
the body is generally broad, or ovate, 
the head small, and furnished with 
very short tentacula; the feet large, 
with immense tufts of bristles and 
spines, often of the most remarkable 
forms, and exhibiting the most bril¬ 
liant metallic colours. Each of these 


hairs 83) is retractile within a homy sheath, which serves to protect the soft 
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parts of th^animal from injury by its own weapons. The most remarkable peoiiliarity 
of those animals is, that their dot’sal surface is entirely or partially covered by a double 
^iet of large fnambranous scales attached to the alternate segments, between which* 
the beaiSiful bristles of the feet make their appearance. These aTiimiila generally iphabit 
•decpish water j but numbers of ^hem ore often thrown upon our coasts after a storm. 

The family of Nereida includes some elongated and distinctly annulated worms, 
which pijssess a wett-dcvelopcd head (Fig. 84), furnished with tentacles and eyes, and 
a mouth with a proboscis, which is sometimes unarmed, sometimes furnished with two 
or four teeth. The cirri or tenftclcs attached to the feet are often of considerable 










Fi^. 81.—Nereis, with iU head and some of the anterior segments, 
and sometimes even annulated (Fig. 85). The animals frequently present the appear¬ 
ance stron^ 3 ^esembling that of the more elongated Myriapoda, The branchial tufts 
are but slightly developed. 

In the next family, the 

species of largQ size: the 

Fig, 68, ^SyIlls Honilaris. with one of its locomotive organs and Eunice Qiaunteu^ which in- 
setigerous appendage attached thereto. . w j- 

habits the W est Indian seas, 

grows to four or five feet; and others, found in the Southern Ocean, are said to attain 
double that length. • 

Zoologists also place in this order a curious terrestrial Annclide, found in the West 
Indies by the Rev. Lansdown Guilding, and described by him under the name of 
Peripatut (Fig. 86). In its general appearance it exhibits a most striking resem¬ 
blance to the well-known or Millepedes; the body is distinctly annulated, the 
head well mai'ked, and furnished with two jointed tentacles and eyes. Along each 
side of the body runs a series of soft feet, which, however, exhibit traces of annulation; 
and these, as in ^ other free 

<w also iiududeB aao^er fanulyj 

which appears to possess a 86.—Perlpatus. 


striking affinity to the following class, the Eotiferu, This is'^ the fomilv of tha 
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Polyophthahnida^ consistiiig of c7liiidrica^ worms, fiirnished with bristi^-like feet, 
somewhat resembling those of the Seoteeina. Each segment of the body is said to be^ r 
a pair of eyes, whence the name given to the genus and family to whiAi^hese e^atures 
belong*. Tlie most remarkable character presented by these animals is the structure of 
the head, which bears a pair of lobes covered with oUiti, which, like the similar Organs * 
of the HotiferOj can be retract-^d and protruded at pleasure. From these, We pass 
naturally to the last class of this subdivision of the Articulata, the ^ •' 

Class IV,—BoripnaA. 

Ganesttl CluuractCTS.—This interesting class of microscopic aquatic aniinals, 
included amongst the Jn/tMorio by Ehrenberg, is A. B „ . , 

now geneT|dly admitted to belong to the Articu¬ 
late division. They are anin^s of very diverse 
forms, but are always characterized by tile 
possession of eiliated organs, at the anterior 
extremity (Fig. 87), by means of which they 
produce a vectexJn the water, which carries to 
their mouths any minute animals or plants 
which may be flosSting in their neighbourhood. 

Tho skm exhibits distinct indications of trans¬ 
verse wriiddes or folds, by the agency of 
which the animals are enabled to contract 
themselves to an extraordinary extent, so that 
they often acquire an almost globular shape. 

In some cases, however, the skin becomes homy, 
or a small quantity of silicious matter is fixed 
in it. In either case the skin then forms a sort 
of carapace^^'within which the little animal can 
retrbat in case of danger. Many of them pass 
their lives $xed in one place like polypes, whilst 
. others enjoy the power of swimming freely 
about. The~free-species are all fhmished with 
some means exf flxing'th'Slinelves'when about-to 
^ feed. In-sMie eases the tail-terminates in a sorttx 
of sucker; in others, in a pair of minute forceps, 

(Jbj which the little creature attaches itself to 
its resting placcj/-C') ut /urK - 

As might be expected firom'their minute size, 

' few of them exceeding a line in length, and 
'1 some being np more than of an inch, the 
narvoas system in these animals has oeb been 
made out very distinctly. It appears certain, 
however, that a pair of gan^^ia always exists in the neighbourhood of the head, an^ 
that from these a ^ttle filament nms down each side of the body. The head 
.also possesses from oas-toioiw-oyas, usually mdieated-l^uieiiLiud-eolour; these, as 
"osual, disappear in the sedentary fbrms j although their young, which are endowed 
with the powers of .locomotion, possess them. 

The stmeture of the alimentary canal is wonderfully oomjdex, considering the 



Pig. 87.—Wheel Animalenles. 

A, with the i«heel« expanded; B, with the 
wheels folded up and drawn in: a, the 
bead with the eye-spots; 6, the^rheelr; 
c, water-siphon ; tf, masticatinfr appa¬ 
ratus; «, salivarv glands;//, Intestinal 
canal; p, its dunted termination; A, 
glandular apparatus surroundim it; 
«, young ones nearly eomplets; t, eggs; 
1, tail. 


'‘^01 / U .<- /' 
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nuButeBi^of the creature posseaaing it. at the 

huiUM uf 'e'tlljdt'4he->eat«uac^^ te the.-gulLBL Ja aeei^; this i» nwaA'-^nlh a singular 
ttpiAra||U8 oftcfcth>, »e a t in -■ m o ti o n by .jnuaon kp-Aation^-a nd ma il y to e cis e m io n . 
ai^ ^iu f t i elc9 'OfeJood that may be oarried into the mouth by the extenoal vortex. The 
v^tcr iutroduced is sometimes aarr ^ed o^ by a minute canal, sita^sdudose unSer the 
head; in other cases it^ allowed to find its way out ^ it can . The tee th, 'in^eeme 
Rotiftr^, are in th^ibrm of aeute^-^aes,—^these are p^daceoxis animals, and exhibit as 
much feroefty, in their way, as can be shown by creatures infinitely their superiers in 
size; in-ethecs they constitatf small h e m y plat m 4 ..funuBhed-with transverse ribs; and 
these •nre Usually vegetable feeders. Close io.this apparatus are a pair of glandular 
bodies^ which, apparently, discharge their secretions into the msophagus at that point; 
these are regarded as eaJivary'glands. From these the intestinal canal extends through 
the body, inclosed in a thick granular mass, ^iU it ncarlj^reachcs the caudal'cxtremity, 
at wliich point the anal opening is usually situated. 

The lictifitra appear to be perfect splfjmpregnatiag hermaphrodites, and the oxa in 
most of them appear to bo developed within the body-of ; 



the parent, until the principal organs of the young animal 
are quite recognizable,'^ Their powers of reproduction are 
most extraordinary, ^renberg relates that in three days 
tbcpiTigenyof a single specimen of if «e!nfa(Fig. 88), 

which he ^ad isolated, amounted to no less tlian twenty 
individuab; a rate of increase which in ten days would 
give upwards of a million of specimens. That author 
adds, that “ if two instead of four were produced daily 
by each individual, a million would he called into ex- 
istmioe in twenty days; and on the twenty-fourth day 
we should have 16,777,216 animalcules.” But wonderful 
as is the fecundity of these animals, when placed in favour¬ 
able cifciunstances, not less so is their power pf resisting 
the action of drought, which might otherwise, by drying 
up the water of their habitations, involve the whole or 
the greater part of their species in destmetion. It is 
found, however, that these little creatures may be cjjjed 
cou^pletfly nnd rfprfrtridly^ until their bodies are so brittle 
y^at the slightest touch would crush them, and that qn 
the return of inpi°*''wv will «tgy,ip npringr into ex~ 
istence, unfold their little wheels, and give rise to a fresh 
generation. 

IttwIaloM.'—^The Rotifera form two orders, the 
Sestilid and tlui NotutUitt^ the names of which ^eak for 
themselveB. 



Fig. 88.—Hydatina Senta. 

a, rows of cilia ; b, mutcles of 
the juvB; c, atoiDHch ; <<, en¬ 
larged termiDstlon of the in¬ 
testine ; e, anus; /, salivary 
glands; g, ovaria; A, dorsol 
▼easel. 


Oiu>Ea I.—SsaaiUA. 

In the sessile Rotifero the Itody is-'OOittiDUBd.into a longiah stalk, which is attached, 
by its hinder extremily, to some aquatic plant or other object. The rotatory organ, in 
these animals, has generally a disc^like form, with the mar gin more or less notched. 
This order includes two funilies, the liueularia^ which have bent qpiniform teeth at 
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he orifice of the oesophagus; and the Megahiroehidt^ in which that orgai^is armed 
with ribbed plates for the trituration of the food. 

f OansR II.— Natantia. 

« 

In this order, which, as its name implies, includes the $;:ee swinqping speoies, the 
caudal extremity terminates either in a suckcr-Iikc organ, or in a sfhall pair of forceps, 
by means of which the animals are enabled to fix themselves at pleasure, so as; tb set 
their rotatory organs in action. These are also divided i&to two families, the 
in which the rotatory organs take the form of several lobes suiroUnding ^e ^w^or 
extremity of the body; and the Zggotrocha, which possess only a pair of ciliated pro¬ 
cesses placed on each side of the mouth. 

0 

Subdivision II.—ARTHRoroDA, or True Articvlata. 

Genexnl Chazactexa.—We now come to the second subdivision of the Ariicudatay 
in which the division of the body into segments apjears with great distinctness. This 
single subdivision contains a greater number of species than all the rest of the animal 
kingdom put together; and as the number of individuals of each species is usually 
enormous, the part assigned to them, in the economy of nature, is, in spite of their gene¬ 
rally insignificant size, by no means an unimportant one. They swa^ in every 
situation, and in every part of the earth. The plants and trees of every region nourish 
myriads of insects; the waters are everywhere alive with them. Their existence and its 
effects force themselves upon our notice in whatever direction we turn; vegetation is 
kept in check by their ravages; our own persons and the bodies of our domestic animals 
arc not exempt from their attacks; whilst, as if to make up for any evils they may 
infiict upon our race, multitudes are constantly at work in the removal of decaying 
matters, which, if left to the natural progress of decomposition, would contaminate the 
air with their pestilential effluvia. Nor are they without some species that are pf direct 
service to mankind. Many species of Crmtacen are reckoned delicate articles of food; 
the Silk-worm, the Honey-bee, and the Cochineal insect, furnish us with valuable pro¬ 
ducts; and many others contribute more or less to the comfort or the luxury of mankind. 

The principal general characteristic of these animals, and that which serves at once 
to distinguish them from those of the preceding subdivision, consists in the diyisipgi of 
the. body and iiinbs into numerous distinct fiegme nts. ^'lyealiiy articulated 

together, and thus forming a sort of external skeleton, which not only protects the 
internal soft ports, but, by giving firm points of attachment to tbs muscles, enables tiieir 
movements to be executed with much greater rapidity and precision than those of the 
vemiiform classes. In a few species (the Mgrinpoda, see Fig. 3) these segments (with the 
exception of those at the two extremities), like the indistinct rings of the Anntlida^ are 
taere repetitions of one another, each segment being of the same fomi, and bearing the 
‘A%ine organs, as its neighbour; but the .ftCtjculfttipa .olihp.«!g|i 9 !E»t 0 i»alh 4 iL^ 

^ t!|^ l^j ia these animals precludes all risk of their being confounded with 

' the members of the lower class. In the majority of the ArthrepodUt however, come o/ 
the segments are always developed diffdrentiy from the others, ge nerall y giving riiie to 
a division of the body into three principal regions, the )^q^ thor^^ and the 

^appendagee sometimes occurring along the whole series^ segments ; sometimes being 
I confined to particular regions of the body ^ ... 
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As inig^t l>6 oxpsotsdy from their incrcssed capscity for motion ftnd enjoymonti the 
amount of intelligence possessed these animals is much greater than in any of the 
* gAups to which q|ir attention has hitherto been directed; wnd the nervous system, of 
course, &hibits a corresponding advance. The general conformation of these organs 
•has already been described (page 199, Fig. 6); and we have seen that, in the highest 
forms 0 ^ worms, this structuae is distinctly recognizable; but in the present group 
rflptralia^tion takes f>lace to a much greater extent, andsthe modifications of the original 
type are sometimes very considerable. As a general rule, it may be observed that, in, 
proportion as the different segmints of the body resemble each other, the nervous system 
approaches 4;he original type; hut that it deviates more and more from the typical 
strActurc in proportion as some •f the segments preponderate over the rest. 

* The* appenda ge s o f . t h e . se gment fr f br ming t h e head are-'Converted-into masticatin g 
ftrgMM* and the number of these, of course, varies with the number of scgmetits which 
may be supposed to form that region of the bohy. As thefle are merely inetamoiphosed 
liinbs , and indeed generally exhibit their relationship to the organs of motion in their 
ai'ticulated structure, it is evident that, like the true limbs, they will be placed in pairs, 
one on each side of the middle line of the body ; hence their action is always horizontal, 
and the ope ning of the mouth m ay be considered to be vertical. The he^ is also 
usually f urn ished with one or more pairs of jointed organs, colled aw which 
evidently act as organs of sense, and probably have different functions in different 
groups. Their structure often furnishes important characters for the discrimination of 
the minor grohps into which these animals are divided. 

Except in a single class (the Insects,) the segmentary appendages arc developed only 
on the ventral surface; but in these other appendages they are also articulated to the 
back, forming the wi^s with which, as is well known, those animals are provided. 

Divisions.—^Numerous as these animals are, they may be divided into four classes,. 


and these are generally very easily distinguishable. The first, the CrtMlacra^iYi^. 89), 
poseessT airiejopqige, ani are furnished with jointed, appjKpdage^ on all the regions of the 
boc^w Their respiration is aquatic.. Some of them 
only exhibit the distinguishing charactcristios of 
the class in their earlier stages. The second class 



Fifr. 99.—Bandbopper (Talitnis), 


r 


eontaining the Spiders {Aroehnidaf Fig, 90), is * ^ 

characterized by the absence of anteimffi, bv the 
possession of ^ 9 ur pays of li^^yg attached to the 

anterior portion of body, which consists of the head. «ad ^lsorax>£ased 


together. 


fax gkusiTaoka. 


third class, the MffriapoSa (see Fig. 3), contains air-breathing anim^is fumiahed 
%ith antennae, with appendages on all the segment^ of the body; whilst the fourth, 
containing the innumerable hosts of Insects {JnseetUy Fig. 91), u (/irfx^acteri|ed'^by^it8' 



Fi|f. 91.—Stag Beetle. 


aerinl roRpirntion; by the division of the body into,three very distinct regions (of 
which the middle one, the thorax, bears tlj ^roe jointed and usually two 

^airs of wings)and by the possession of of 


Class V. —Crustacea. 

General Chaxacten. —If this class included only the ordinary well-known 
forms, such as the Crab and Lobster (Fig. 92), and their allies, there.would'^be little 
difficulty in giving it an exact character, which should apply to every member of which 
it is composed; but many of the lower forms cannot be said strictly to come under even 
the brief definition given above, although, in the earlier stages of their development 
they agree so exactly with some of the most highly organized animals belonging to the 
class, that it is impossible not to admit them into the same category. Our description 
of the class, as a whole, must consequently be liable to many exceptions. 

The form of the body in these animals is excessively variable; it is usually some¬ 
what a pindle-shapcdf a nd divided into X series pf,distinct lings, articulated together, 
and allowing of a considerable amount of movement. Those segments ai-e sometimes of 
nearly equal size, end fiimished with nearly similar appendages throughout (Fig. 89). 
Soioe^n^s3jlsw pfihf Laeg mentB a<^uiM a gTeater,degree.Qf 4 < r r< l apnaiant than the rest, 
aM tha-ur gg ns o£.ipoti»- «w ewtfined-to -these, whilst the appendages of the other 
segments are reduced to a more or less rudimentary condition; and in the higher forms 
tho wtitari oT segments beco me fiiaed into a single mass, called the c^^lothorax (Fi^. 92)f 
wh inh be a».l3ie.inQ]gtlwa iLd ori^ s »f generally hardened by ai 

calcareous secretion, constituting a complete cutaneous skeleton, within, which all the \ 
soft parts of the body are inclosed; the segments are united by a thin membrane [ 
^leh gives flexilnlity to the whole armour. Aalh e an im*] h«n»ft-pnwer of adding to ^ 
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Fig. 92.—Spiny Lobster (PaUnums). 

surfMe!^ P®riodS} and fle«el4J&-*-iiaaLiSES3^^^ matter over its entire 

tbp articulated appendages varies exceedingly. iTnift nirr ft* 

ririT^movpabJ ^ distinct ftom the rest, is sometimes provided with a 

•««»««- ' i. ^ ot which tm»,^eir are usually present. These organa 

° ^ tapering series of short joints, supported upon two or three 
Wge ^ici^tion^ smulat to those of the limbs, which enable toem to move fr^y m 

^ fonowing BP|g.mPTi»p.nniiaympiH^]]y 

mudiicatwg--or^^ hey often, however, gradually approach the true limbs in their 
hmdqjoB^liP dr two are generally denominated X-^tos by 
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Ib the common ®3, 94) a^x paira of these appendage^^'e present, 

of which the three last are considered as foot-jaws. These are tho ^*^f[** r the 

true organs of motion, which are also attached to the under Burfa!de''of the,.th6raii]o 



Fi(f. 93. 



FI>!. 94. 


Figr-M.—t^ray-Fi^^ i " and b, antennte; n, eypo; d, orfran of hoarinji; e, external foot-jaws ; /, first 
pair of tboracic membeis; g, fifth pair of thoracic members ; h, abdominal false-legs; i, tuil-fln; 
j, anus. 

Fig. 94 —Masticatory Apparatus, composed of six pairs of appendages : a, mandibles; b and e, first 
and second pairs of maxilim \ d e f, three pairs of fooUjaws, gradually appruac.iing the form of 
the ordinary limbs. 


segments, or of the cephalothorax in the Crabs and their allies. The number of these 
yailes, of course, with the number of thoracic segments?^ In the 
(already figured), there are hvg,£aij's of these organs, the anter ior pg ir being often de¬ 
veloped into large pincers ; and the true f^t are often follojiEed-hyji series of rudimcntaiy 
abdomaa l - m e mb ci s , which sometimes serve to prntfrt tho oxn, *rhrTi tbesd pro sanriril 
and so metimeg bsnr piitsmal -lnTnrbir By means of these limbs many 

of the Cruatacta are enabled to run with great swiftness, whilst others have the 
extremities flattened so as to form fin-Uke organs. Many bury themselves with great 
rapidity in Ihe sand, by the action of the feet, at the approach of danger; and thd- 
species furnished with pincers make use of these often-formidable weapons both to 
seue their prey and to attack their enemies. 

The nervous system of the Crustacea always consists of a niT"’Tig 

of the body, nnitfld te efitb other, tr " 
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or brain, ijik. iM UM TKflf TiMtiom jBIti aaptS; nnd giving off nerves to tiie various organs in 
*th|^r jieigbbour^ood. The development of these ganglia, however, often varies greatly 
in differ«&t segmeitts; for, although in the more uniformly articulated forms the ganglia 
^ ai'e nearly equal in size, those in ^hich 

^ ^ ' the tbaTnftiA segments are amalgamated 

* A ^ jK y have th^whole of the nervous centres 

• /nA/ \ _« segments fiiaed aingli^ 

y* mass, from which nerves are given off 

..™ every direction (Fig. 95). The 

-fifinbijjn" gflnglinTi is always situated 

above the oesophagus,., and furnishes 
y' B T nerves to the organs' of the senses. 

\ / ^ • These are^he eyes, the antennse, and in 

I B 1 ®^any cases organs of smell and hcar- 

''V /f ^ eyea present very different de- 

N. \ / \ Plirar7^~I'/r -grees of development in the different 

V \ f\ 'y/ _ orders of Crustacea. The lower forms 

A JWAu ~7*J^ possess only wigiplp containing 

« a ^gle lens, surrounded bv a mass of 

pigment, and receiving a siofije nervous 
Fig. 95.-NervouB system of Crab {Ma\a). filament. Many of the lower Crustacea 

ea, upper part of the shell laid open; a, antenna?; y, possess only one of these organs, which 
eyew; c, Btomach; c, cephalio ganglion; mi, optic . .1 v j • au rx-u -l j 

nerves; co^ oesophageal collar; « 5 , stomuto*gastric tnen placed in tno middle ol tne nead. 

nerves; <, thoracic ganglionic mass; np, neives of others a number pf these ties are 
the legs; «a, abdominal nerve. , . ^ 

hiQUght together at % single point ; but 

each eye is still distinctly recognisable, fumisbed with its’own lens, surrounded by its 

own pigm ent spo t, and receiving ^, 

its own*'branch of the optic *' _ • 

nerve. In theJWghest Crusta- / cV ^ 

eea the Visual organs become \ / ’ ^ ^a 

coTnpfflindwgXSg) ^ i \^ m 

similar to those o| insects; and 
these arc often supported upon 
a footstalk, which is sometimes ^ 
of considerable length (Fig. ■_ _ _ 

96). ^ 

The q^^guilkuiiig (which ' W / 

are probably common to all the 

Orustaoeay although they havf Fig. 96. —Fodophthalmus. 

been investigated principally in 

the highest order) are situated cIotc to the b ase of the lon g etern al antenn ae. In the 
^Tay>fish (Fig. 93), they have thetomofa cylindrical hollow process, which is closed 
internally by a thin membrane, or drum. Behind this is a vesicle filled with fiuid, 
which'receives the termination of a particular nerve. The or gana of amelL which have 
been observed pidq gip rily upon the Q|;g])a, are in the form of cavities situ ated the 
baw of the inner pair of anten n pr o.jmirr>uB membrane. The e^mal 

qrifioe of these cavities is jmmiiTidsid hv flnn brintlna—nn Joubt to exdude^H*. 


X 




Fig. 96.—'PodopbthBlmuB. 





110 


AXATOMY OF CBUBTACSA. 


jurioua particles from the interior. The an tenn aB appear to be princi^sfliy or gans o f 
touch; tomanyeaeea4heye>re'i mpl oy ed -t»t iatoto f y oiiyma. 

The digestive canal in the Ortutagea generall 7 exhibits a high«4(?gree of div^ojh 
ment. It runs from the mouth to the posterior extremity of the body, and consists of 
a very sho rt oes ophagus, opening into a large s tomafi h, which is often armed ^th toms 
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f h c , aa fib* 

Fig. 97.—Anatomy of a Ciab; the greater part of the carapace having been removed. 


N, portion of its lining memhiane; c, heart; aa, opthalmic artery; aa, abdominal artery; i, 
branehiiB in their natural position; branebim turned back to show their vessels, fi, lower 
portion of the shell; f, appendage of the fooujaw ; e, stomach ; m, muscles of the stomach; 
fo, hver. 

of teeth; from thia w n runs to the anal opening. The livey is generally of 

large size. 

The respiratory organs consist of branchiae of various forms, sometimes attadied to 
^ the abdominal members, soipeiimes inclosed within a cavity on each side of the cephalo- 
thorax, in and out which the wuter passes by two openings. Circulation is effected 
! by means of a regular system of vessels; the heart consists of a swgler*'eMi4MWttle 
I cavity, njjjiiirfrui l tu ' the mid dlr tino o f t h o 'bnrlr; the fy tosios, in the higher forms at 
t l^t, are closed tubes; but the through spaces left between 

I the organs ^"|®)|pdy, until it aa ehes pecu liar cftyities 

i uni I i l i i m i ft It ji n ss fin h ili B il i a l i nm r Urn i tb?hoe» when amato^hpAaotaftl: 

I with the water, through proper vessels to the heart. 

With the exception of a single order, the Crwtacaa are all unisexual animals. Thek 
laptoductaon fl-lways tak es place by ova , which are generally attaG^gd.to4^o_toi^ ^ 
foTymlA for some timenifter exclusion. Indeed, i j x " ouie s pe cies, the eggs are l^tgbedJn 
tib^ pooitien, and the young continue for a certain period to shelter themselves beneath 
the body of^ the inother. Theur development presents many curious phenomeqa. la 
siiMlii iiftiMp& tbfl Truutr thfl e gg to.YlkJ nea rly too Barnstorm th at t hey .ssjlip 
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allied to these, the 70 ung animal at its 
^ coming mt^ tie vorld has a form so tofa Jljrdigt mct from that which it is destined 
to assume Aat ndlhmg but absolute observation could lead to a suspioioa of its true 
parentage (Fig. 99). So different, in fact, is the appearance of the young of many of 


* i ve c f vb 



tt 

Fig. 98—Vertical section of a Crustaoean, shoving 
the course of the blood. 

c, heart; s, taoqs sinus; eo, vessels conducting the 
venous blood Je the gills; oe, vessels -ahich collect 
the aerated blood from the capillaries of the gills: 
vb, branchlocardao vessels; /, carapace; st, sternum. 



Fig. 99.—Early form of Crab 
{Zoea). 


fte Cnutace^ tnm that of the matore animali, that before the oonneiion betireen 
them waa ^ver^ reveral epecies, and even genera, were eataWiehed upon these 
embryemo fonu It la singular that this metamorphosis takes place amongat both 
e ^hoat and the lowest members of the Crustacea; and that some of the latter, in 

****°’- characteristics of the class 

compleWy d,s.ppesr : yet, m their earUer stages of deyelopment, exhibit the iqpst 
perfect resemblance to the most highly endowed of their relatives. 

t.tef*l!^Ili^"K'^'“ immense number and rarioty of Crustaceoua animals necsssi- 
expected, a corresponding multipUoity of subordinate dirisions. 

r 1 *« reoogniaed. Of these, the tot, the 

“7”®* of snimals which, untU the history of their development wae 
m naturaliets amongst the afol/wce. When mature, they 

s«IXtr^ to eubm^e bodies. Their bodies are inclosed in a sheU composi 


co ™v.daes, are genendly of small «xe, 

wf^ 'T“’' ^ • hroad shield m a sort of bivalv. 

^0 gen^^^SStol^SS to th. tot, whieh, wittohanetoms, 

Muiv of them when * 11 ^ wndeT them sffliident organs of locomotion. 

animel’a • .ndth^ ^TOwn, attach themaelvet, as parasites, to the bodies of other 

*?* *“ *0 the other membem of the 

cxQiSSc iii6 ft Pin iaJs of ttiG tnird sub-clMs flio ^ j j 

.cajeneens rempaee, s^d th-fa foni^loM f* 

ininf.a f fiT'♦m f mastication is performed by the basal 

jomts of the true tot Tie fcnrth Sab.el««s to U st .L. 
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giiished by the fTinroAift ^epoento of^$he animals 

composing it; whilst those of the fifth, the Eiriophttalmata^ on the cont^diy, have the 
eyes sessile, and the thoracic segments distinct. These sub^clssse^ cue again d'vid^ed 
into orders, to which wo must advert as briefly as possible. ' 

*• I 

Sub-Class and Order I.—CIrrhopoda. 

^ r 

Oeneval Chaaracters. —The first sub-class includes only a single order. Thc^ 
are all marine animals, which, when mature, attach themselves to rocks or other sub¬ 
marine objects ; the common Barnacle, perhaps 
the best known example of the order, generally 
selecting floating objects for this puigiose, and 
frequently covering the bottoms of ships t» such 
an extent as even to impede their progress 
through th® water. Tl'e, bodies of these ani¬ 
mals are soft, and inclosed in a case composed 
of several calcareous plates; they formedipart 
of the group of multivalve shells of the older 
conchologistsi The limbs are con\rerted into a 
tuft of joi nted cir ri, which can be protruded 
through an opening in the sort of rSantlc which 
lines the interior of the shell. The cirri arc 
twelve in number,- and beset with bristles. 

When the animal is alive they may be seen in ^ 

continual motion, exserted and retracted every 
moment in search of prey. The int/^n»inn1 /»nTni1 vomplrte, furnished with a mouth 
and an anal opening; and the nervous system exhibits the usual series of ganglia, 
which we have seen to be characteristic of the arti¬ 




culate tyiMj. The head is marked only by the posi- . - "N , . 

tion of the mouth, which is armed with a pair of M 

ja^ ; hut all traces of any of the organs that we 

are accustomed to see at this part of the body have — 

completely disappeared. 

In their very earliest days, however, these crea- 
' tnres are by no means so ill provided; they are then // A N 

! furnished ^th eyes, antennse, and limbs, and are as jf\ A.a \\ j ' 

active as any of the minute denizens of the sea. It / ) ^||V \\ 

is only after a certain period of wandering that they \ / ) 

fix upon aplace | 

themselves, and |i| ' % 

become res- W M 

pectable house- ^ % / 

holders. All ^ ^ 

these animals 102 .— Young of Cirrhopoda. 

are hernuphro- 

ditesf but, according to the researches of Mr. Darwin, active individuals, which he 
calls eomplementartf males, atn produced at certain periods, to assist^ the impregnation ^ 
the ova<rftheheimapluydita individ uftlii' /*'** i 


F]g. 102.—Young of Cirrhopoda. 
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Divisli^-The Cirrhopoda axe divided into two families. In the first, the 
Lepadiday orSBamacles (Fig. 103), the animals are attached to their rosting-place 
“ 1 ^- -B. fle adMe s talki which possesses great 

contractile power. The is usually 

composed of two triangular pieces on*each 
side, and is closed by another elongated piece 
at the back,*8o that the whole consists of 
five pieces. The young of the Bamadles 
usually present the appearance represented 
in Fig. 102 A. 

The second family, the BalanidtSy or Sea 
Acorns (Fig. 104), includes the sessile 




Fip. 103.—Group of Barndcles. 


Fig. 104.—Balanus. 


^-nA, 


Fxg. 105.—Shell 
of balanus. 


species, whose curious little habitations may constantly be met with upon the rocks of 
the sea-shore, and not unfrequently upon many species of marine shells. The shell 
(Fig. iqs) forms a short tube, usually composed of six segments firmly united toget)ier. 
The lower part of this tube is firmly fixed to the object on which the Balanw has 
taken up its abode; whilst the supciior orifice is closed by a moveable roof, composed 
of from two to four valves, between whidi the little tenant of this curious domicile can 
protrude his delicate cirri in search of nourishment. In their young state the Baianidie 
resemble the following group, the Entomoatraca (Fig. 102 a). 


Sub-Class II. —Entouostbaca. 

General Gluuacters%— 1 ae Entonmtracay in general, present the characters of 
the class of which they form a part much more distinctly than the Cirrhopoda, although 
many of them, in their mature or reproditotiive state, divei;ge immensely from the typical 
form of the class. They are generally, especially in theiy earlier sttg ^cs , provided with 
distinctly aj^cul at^ limbs and anteni^ , which are usually furnished with biisUcs, and 
employed as natatory organs. 

% Order II.— Parasita. 

General Ghaxactere.— This order is composed of numerove small animals, which, 
in theiryoung state, are furnished with distinct jointed limba, antennas, and eyes,— orgaRs 
whieh ei^er disappear completely, orbeeome greatly modified as the animal approaches 
maturity, when it attaches itoelf to fi^MS or otW anuatio animals, and passes the 



114 


PABASITIO CBUBTACEA. 


remainder of its existence as a parasite. In their mature state, the F^wita often 
present the most extraordinary forms; and in their and habits they bear so 

little resemblance to the other Cruatacea^ that it was not until the ^tlstory ofttlf^ir 
development was investigated, that their intimate connexion with that class of arti¬ 
culate animals was ascertained. Until very recently,^ zoologists considered them to be 
nearly allied to the Platydmia^ in oonjimction with some of wliichihey W'ere fin^med into 
a class called Epizoa (Gr. apt up jn, zoon animal), from their habits cf external p^asitism. 
They are very common on the bodies of fishes, generally attacking the branchiie, bht 
not unfroquently attaching themselves to the soft slda under the flmi) or to the eye8,.s 
to the great inconvenience of their unfortunate victim. '*• 

DiwialoaB. —These animals form several families, to BOthe of which we shall b^fly 
refer. The family Zemaida exhibits the greatest amount of degradation in its m'fiture 
state. The animals composing it consist of a more or less elongated sac-like body (Fig. 
106), bearing, at its anterior extremity, a probpsqjs, through which they suck the juices 
of their victim, and a pair of modified legs, by which they maintain their'position upon 
its surface. They also frequently possess a pair of foot-iawB . which, however, are no 
longer connected with the mouth, but serve as additional prehensile organs. The 



Fig. 106. Fig. 107. Fig. 108. Fig. 109. 


Fig. 106.—Female Lemma, a, prc^scis; 8. thoracis segment, bearing the legs, e, whioh are 
at their extremitiea by a sucker, /; d, abdomen; e, ovisaoB. 

Fig. 107.—Young of Lemma. 

Fig. 108.—Caligus. 

Fig. 100.—Under side of C|aligus. a. carapace ; b, antennm; c, sucker ; d a, Jaws ;/gA, foot-Jaws ■ 
^ a forked central appendage; ^ A / m, legs; », second segment ; p, abdomen; g, fins; r, tul^ 

probosciz is pjmally buried in the substance of the unfortunate host, whose 
vessds are wounded a pair of pointed organs which it contains. The young of the 
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Z;ms9u&0^^g. 107) aie esoi^f like those of the next order of Entom/ntravOy the 
Copepoda. • 

* In the body is more distinctly annulatcd, and the aaterior segiment 

bears four antennee, of arhioh one pair is slender and thread-like, whilst the oth^ are 
• stout, and furnished with a ola'vv*>like extremity, serving as a prehensile organ. In the 
Caligida (Figs. 108,109) the s&uoture is much more con^licatcd; the body is divided into 
two parts, of which^he anterior, which is by far the largest, and is covered by an <qril^ 
pa y a pace, b ears two pairs of antonnw: a g]]fiker, three pairs of joot-jaws, and four pairs 
nf thnrapin leys— ^tbree formed ^r swimming, and one for walking. The abdomen. consists 
of a amall liAe at the apex of ^ho second segment. It bears a pair of small fin-like 
apipend%ges; and from each side of its base springs a long tube, which apparently 
serves as an ovisac. ^ 

In the Argulida^ one species of which, the Argului /oliaeeut (Fig. 110), is very 
common upon various firesh-water fishes, the body is of 
much the saAe general form as in the Caligidoe, and the 
anterior segment is in like manner covered by a large 
carapace. The second pair of foot-jaws is here converted 
into a pair of curious sucking discs (Fig. 110,2), by which 
the creature adheres to any object. Between these the jointed 
rostrum tal^s its rise. The four pair of thoracic legs are 
fidnged with bristles, and converted into powerful natatory 
organs, by means of which the Argulut swims about with 
great rapidity. Unlike the other parasites, it does not 
remain constwtly attached to its victim, but only adheres 
to it while actually engaged in sucking. It possesses no ovisacs, and the eggs are 
deposited upon aquatic plants. 



risr. 110.—Argulus Foliaceos. 
1, the animal magnitied; 2, 
one of the hirpe anterior 
BiickinK-feet; S, the rostrum; 
4, natural length. 


* Ohdbb III.—Copbpoda. 

These animals present the closest afihiity with those of the preceding order, par¬ 
ticularly in their earlier stages. They are minute animals, with the body divided into 
distinct segments, of which the anterior (forming the cephalothorax) bear two pf 
one or two eyes, the ffpjatb, wilb its laws, and pairs .of ibotrjaws. The 
fiy? following segments bear a similar number of ^airs of fee^ fiuni^ed with bristles, 

Fig. 111.— Larva of the Cydbps. Pig. 111.— Cyclops. 

and adapted for swimming; and the reniainder, constituting the abdomen, form a sort 
terminated by a tuft of bristles. They appear to possess n»diati»st 
reiykat ^ er ga as *, and the ma ary earri eii jiLsao-like oraai M att^ed to the^abdomon 
of the mother. Ihese animals oecur in oountleas swarms in all waters, whether salt dr 
fresh; and, miiintetn they are, one spdiries is said to ooiwritue the principal food of the 
Antarotie 1101816. . 
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The best known form is the genus Cyclops (Fig. specimens of n^ch may be 
found in every stignant pool; it is the type of the family CyeUpida, chai^erised by the 

In the Cetochilidas there are two of theses 


c OBDEB IY.—OSTBACODA. 

Oenexal Ohancten.—In this order, composed ^of animals generally of very 
minute size, the body, which, strongly resembles that of the Oopepoda^ iS always 

inclosed in a little bi valve shel l, the 
feet and antennse being protrii^ed 
between the lower edges of the valves. 

These little shells so closely Teseq]ible 
those of minute bivalve MoUusca, 
that those of some of the larger 
actually been described 
by conchologists as the coverings of 

animals belonging to that class. The antennae are often curiously branched; and the 
hinder extremity is usually produced into a sort of tail, which is seen in constant action 
\|^hen the animal is in motion. 

IMwisioiis.—This order forms two families—the Cypridas, in which the body is 
entirely inclosed within the shell, of which the genHis Cypris (Fig. 113) is an example ; 
and the Daphniad<ic^ in which the head is protruded beyond the shjll. In the 
Polyphemus (Fig. 114), belonging to this group, the head, which is large, is almost 
entirely occupied by an enor mous |^e, giving the creature a most singular appearance. 

Obdeb V.—Phyllopoda. 

GeneTal CliazactexB,—In this order we meet with animals generally of larger size 
than those comprised in the preceding groups. They consist of a considerable number 
of segments, furnished with fo ligcepna feet^ serving both jasjB^tatory, and respiratory 
organs. Some of them are covered by a carapace or a bivalve shell, whilst others ore 
destitute of this protection. The head is usually quite distinct from the following 
segment, and bears twqjaige-eyes and two pairs of antenna, which are often of very 
singular forms. The mouth is furnished with jaws. 

Siwisioiis—This order is divided into two families. In the first, the Apodidec^ 





Fiff. 115.-^Liiniiadia. 
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as they are filled up by heavy rains. 


the body is protected by a ca¬ 
rapace, which often takes the 
form of a hiYalye .shell. The 
animals are frequently of con¬ 
siderable size; and the number 
of feet in the typical genus 
^j»«s^Fig. 116), is rfs great as 
sixty pairs. A singular cir- 
cumJ^ance, connected with this 
animal, is that it sometimes 
makes its appearance in great 
numbers in ponds that have 
been dry for some time, as soon 



Flg.i 16. 
Apus Montagu. 


In the genus Apiu the carapace is one piece, 


completely inclosing aU the anterior portion of the animal III the Limnadia (Fig. 
115), also hGonging to this family, it forms a sort of bivalve shell. 
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Fig. 117.—Branchipus Stagnalu. 


The secoMfamilj includes naked spccics . or those which are not provided with 
a ^mp acfl. \h^ are called BranchipodidiiB^ from the name of the typical genus, 
Branchifh$ (Fig. Il7)| an animal which is often found after heavy rains in cart ruts 
^nd other small pools. Another ^species, the Artmnia salina (Fig. 118) inhabits if still 
more curious situation, namel^r, the salt pans 
at Lymington, whese it is usually found in 
those pans in which tho evaporation of pie 
water has proceeded to a considtrablc extent. 

This is also, probably, the proper position 
for a singular order of fossil Crastacea, the well-known Trilobites {TriloUtd)^ of which 
va^ nuAibers occur in some of the earlier strata of the earth’s 

crust. Their general form 
is well sliown in thf an¬ 
nexed figure of Calytnme 
Blumenbachii ; they posses¬ 
sed well formed, compound, 
facetted eyes, which are 
frequently well preserved 
in the fossil state. The body 
is usually divided into three 
regions, of which the first 
and last are commonly in 
the form of semicircular 
plates, whilst the middle 
portion exhibits distinct segmentation, and by its flexibility enabled the animal to 
double itself up in the manner of tho common 'Woodlouse. These animals are now 
quite extinct, although during the period of the deposition of those ancient strata in 
which their remains are found, they were almost the only representatives of the c^ss 
Cruatac^b. 




Fig. 


118.—Artemia Salinn, in different 
stages of growth. 


Fig. 119. — Calymene 
Blumenbachii. 


Subdivision III.— Xtphosura. 

This subdivision includes only a single order: 

OiiDER Xyphosura* 

The order Xyphosura consists only of a single genus, the or King-Crabs 

(Fig. 120), which, from the locality inhabited by the commonest species, are frequently 
termed Molucca Crabs. They arc amongst the largest of crustaceous nniniflla^ sometimes 
measuring as much as two feet in length. 

The body of these ani m als is compo^d of twu^d^isions—an anterior, crescent-shaped 
piece (c, Fig. 120), or carapace, inclosing the cephalothorax with its organs; and a 
posterior, somewhat hexagonal piece, formed by the coalescence of the abdominal 
segments. From the posterior fextremity of this second division of the body projects a 
Jong, Bpijae4 i1r a ta il, which exhibits no trace of segmentation. The upper surface of 
the body is very convex j the lower surface, on the contrary, is i^ery concave in the 
middle, forming a hollow, in which the feet are lodged. 

The upper surface of tho carapace is marked by th ree rid ges (see Fig. 120); the 
middle terminates anteriorly in a small tubercle, on each*'6!3e of which is a minute 
simple eye; but the creature is also furnished wi^ true compound facetted eyes, placed 
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one on each side, on the outside of the two lateral tinges. Three sides abdominal 
plate are confined within the posterior margin of the carapace; Of ^wotiier^ tworare 
notched and furnished with moveable plumose spines, and the caudal spine a capable 
(of ^oti(m in every direction. Tlve month, which situated near the middle of thf 
I lower surface, is completely destitute of true jaws; but'the basal joints of thq five pairs 



Fig. 120.—liimulus. 



^ig- 121), which are attached close to the buccal aperture, are armed with 
homy spines, forming very efficient organs of mastication, whilst their extremities, 
being converted into prehensile claws, are employed in &e conveytmee of food to tho 
mouth. Immediately in front of the month are placed a pair of short jointed ^ten^ 
(<, Fig. 121), which also bear a small pair of forceps at their extremity. 

The concavity of tho abdominal plate is occupied by ^ of dSnoshaped 
n^ feet (ad, Fig. 121), oLw hi ch fiv ft..paiM4u»' %miriiod ’ W ii t h,JMUBehia, whilst the first 
pair, which is destitute of those organs, forms a sort of cover for the rest. The aj^J 
opening is situated close to the base of the caudal spine. 

These singular animals, which appear to be most nearly alHcd to the Phyllopodona 
Untomoatraea —^but which also in many points, especially in the struoture of their ey^, 
approach the true Crabs—are found in a very limited area; they occur only on the 
shores of tropical Asia, the Asiatic Islands, and on the western coasts of tropical 
America. The young closely resemble their parents, except that, at tiieir first escape 
from ihftcgg, they possess only two pairs of branchial feet, and are quite destitute of a 
taiL 
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^ Sttb-olIbs IV.— Edbiobhvhaluata. 

iMval Ohanut^m—-The animals belonging to this sub-class have the head 
distinct mim the thoracic segments, which are also separate, and i^vpr amalgamated 
into a single mass (the so-called which occurs so generally in the bther 

CruHtaeea. The head always Bears a pair of eyes, which are n cTer nedunculate d; they 
usually cpnsist of afnumber of simple eyes crowded to|;othcr into one spot, although 
some species t>03se8s regular compound eyes. The muuth is furnished jaura qtiA 

with ft Bia g lft of and tliBye pake^-degSr 

to.w Mc lLth ft .. bra nchiaLQ raB i w» tm attached, t« 

^BHwteions.—The EdriophtJ^mata form three orders, characterized principally by 
the structure of the feet apd abdomen. lu the first, the Lcemodipoday^^Q abdomen ial 
rudimentary, or in the form of a minute tuberple without appendages; in tbb ^tnpAt^j 
poda, the abdomen is well developed, and furnished with lunb% but the branchial organs^ 
ire confined ft> the thoracic legs; whilst in the Isopoda the abdominal legs appear to be 


Onnea Lsmodipoda. 

Oanexal Ohnxactezs.—Thesa animals are at once distinguishable by their rudi¬ 
mentary abdomen, which usually forms a very inconspicuous part of their bodies. 
The l&eadjLj^^ furnished with fpm? and usually bears the j^si pair of 

logs; the mouth is armed with well-developed jaws, and with a pair of foot-jaws 
bearing long palpi. Of the seven pairs of legs usually present, two arc sometimes 
wanting—their places being taken by small tpb ^^^e? g r vesicles (jgpnccted jv^itb the 
procieas ; this change usually takes place on the third wd fourA segments, 

and similar vesicles also occur on the second and third. The legs of the first and 
Becot^d^Da^. ye terminated by a grasping oTgftp simflar to that of the well- 

known Mantis, or Praying insect; the others are usually armed with sharp moveable 
hooks. • The ova are received into a sort of pouch, formed of several leaves, which* are 
attached to the footless segments. 

IMtIsIoim—T his curious little order inoludes only two families. The C^amida, 
or Whak-liee (Fig. 122), which infest the different species of cetaceous Mammalia, fom 



Fig. 12il,--CRpr«lla Fhaima. Fig. 123.—Wbala-I^iais (Cjvmui Bolaenaram.) 

yhe first of these. They have a broad body, with a small head, and a pair of large 
jointed antenna. The other antenns^ ond'the first pair of legs, are vdry smaU; 
but the second pair are of large size, and very powerfb^ The legs of the third f&d 
fourth segments are converted into long tubular bramdual vesicles; but those of 
hurt three segments resemble the secoud pair in their strength, and in the shaipness of 
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iheir claws. These animals often infest the whales m such vast number^that their 
victim may be reco^zed at a distance by the whitiw tint of his shin. ^ 

In the second family, the Caprellida, all the proportions of the jto^ are reversed; 
instead of being broad and fiat, it is long, slender, and nearly cylindrical, and the limbs 
undeego a corresponding extension in the same direction. The antennae are frequently^ 
of considerable length; and the two first paif s of feet ^exhibit a striking resemblance 
to those of the Mantis. One gerus has all the segments furnished ^ith legs; in another 
(Fig. 123), the third and fourth bear small vesicular organs in place of limbs. 

OuDEn Amphipoda, 

c 

Genenl Chaxaeteirs. —This order also consists cf animals mostly of small ^0, 
none of them exceeding two inches in length. Tlicy usually live free in the Vater or 
burrow ii# sand; a few species are parasitic on fishes. The head is complet ely separat ed 
from tho first thoracic segmdlits, and usually bears fipu; which are sometimes 

of considerable length. The mouth is furnished with jaws and a paiv of foot-jaws. 
The thorax consists of pix or seven segments, each bearing a pair which are 

usually furnished with Ip^f-li|^. br anc hial appenda^QP, at their bases. In the females of 
some species the legs also bear peculiar appendages, which serve to keep the eggs under 
the bo(lJ^ The abdomen is we ll-developed, and furnished with limba of various forms, 
Bonmtinujs adapted for swinipjiug, sometimes for leaping—a movement in w’hich some 
of the Amphipoda display great agility. They always lie upon their sides iri swimming. 

Divisions.— This order also includes two families—^the Hyperidee and the Gam- 
maridee. The first is characterised principally by the small size of the foot-jaws, 
which are not furnished with palpi or similar organs. The legs ^ are xisually unequal 
in size; and one or two pairs are often remarkably large, and converted into powerful 
prehensile organs. The Gammarida arc characterised by the large size 6f the foot-jaws, 
which cover the whole mouth. The common Talitrua locusta^ or Sand-hoppor (Fig. 89), 
which may be met with in thousands upon the sands of our shores, is a well-known 
example of tliis family. Although its length is not much more than half an inch, it can 
leap several inches into the air, and tho facility with w'hich it escapes pursuit by burrowing 
into the soft wet sand, is truly W'onderful. Another species, Gammarus pidcx (Fig. 124)> 
is found commonly in fre^h water, apd is scareely inferior to its marine relative in 
agility. 

The Corypkium longieorne (Fig. 124), remarkable for its long antennes, is not less 
so for its singular habits. It is found at Rochelle, where it burrows in the sand, and 




Fig. 124. Fig. 125. 

rig. 124.—Garomarua Pulex. 

Fig. 125.—Coryphium Longieorne; e, terminal segment of the tail, 

c . 

wages constant wrar with all other marine creatures of moderate size that come in its 
way. To discover their prey, they beat about in the mud with their large antennte. 
The oomparativcly gigantic size of many of the Annelida does not protect them from 
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attack; avuitable ntuaber of warriors make common cause against fbe enemy, 

who soon sillgumbs to their united efforts. > 

Obdi^b Isopoda. 

Genezal Chaxacten.— Tl^s order includes the greater part of the Edriophih^tmatit, 
and the^animals composing it «zhibit a great variety of form and structure. The body 
is sometimes of an onal, sometimes of an elongated form,*convcz above and flat beneath; 
the heti(f (Fig. 126 o) is small, distinctly separated froip the first thoracic segment, 
and bears a pair of round eyes^usually formed of a collection of simple eyes, but some¬ 
times truly<:ompound. The antennse are often of considerable length, and the jaws arc 
wdl-devclopcd. The thorax ctnsists of s even segmen ts (<'— t'^), (^p^^of which bears 
a‘ p a ir M feet {p—pp) ; these are usually similar in form, neaily equal in size, and 
furnished, in the female, with basal plates for the pro¬ 
tection of the eggs. They never bear branchml plates 
as in the pregeding orders. The abdomen {ab) is well- 
formed, and consists of six segments, Avhich are often, 
however, more or less amalgamated together. The 
abdominal-legs are furnished with a pair of large oval 
plates, of which the inner is of a soft consistence, and 
acts as a br anchial orga n; the sixth nai r. however, 
usually forms a so^ of coyer^ which can be folded over 
tho others for^eir protection. In the air-breathing 
species, of which the common Woodlouse (Fig. 126) is 
an example, the branchial plates of the hinder abdomi¬ 
nal legs are quite rudimentary, whilst those of the 
anterior ones are well-developed. Into those the air 
obtains access by small apertures at their base. 

Diwisions. —This order is remarkable, from its presenting, in its lowest foims, 
animals as thoroughly parasitic in their habits as the Crustacea of the Entomostracous 
order faradta; wdiilst atthc opposite extremity of the scale, the air-breathing Isopoda 
appear to make a very close approach to tho Myrinpoda. M. MUne Edwards has 
divided the Isopoda into three sections, denominated, from their habits, Cursorial, Nata¬ 
torial^ and Sedentary Isopods. The latter comprises those species which are fitted for a 
strictly parasitic existence, being furnished only with clinging feet. Wo include only 
a single family in this section, the liopyrida:, which live in the branchial cavity of 
Shrimps. The females of these animals are scarcely more recognizable as Crustaceans 
than the Cirrhopodous Barnacles or Acorn shells. They are of an irregularly oval form, 
furnished with fourteen feet, but quite destitute of eyes. The males are about a sixth 
part of the size of the females, and present very much the form of an elongated Wood¬ 
louse ; but the feet are very short, and the abdominal segments are amalgamated into a 
single plate. 

The Natatorial laottoda have the last pair of abdominal feet, terminated by horizon¬ 
tal plates, which form, with tho extremity of the abdomen, a regigl^ peg dal fin- This 
^section includes two families. Of these the Cynwthoidee (Fig. 127) are parasitic upon 
fishes, apparently having an especial predilection for their tails. Iliey have small heads, 
with short antennse; and the legs are short, and terminated by hooks. In the second 
family, the Spheeromidtef the body is usually oval and very convex, sometimes nearly 
hemispheiioal; the head is large, with four longish antennas, and the feet are slendexi 





Fig. 126.—Woodlouse (OniKcus). 
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Kip. 127.--AniU)tru9. 


and fitted onij for walking. The fiye fint abdominal^aegments are fiised together; but 
the last is free and of large size, fomiing, with tho^teral fins, a 
powerful natatorial organ. These animals afi nve in^the ^a, 
especially on rocky coasts. Like the Woodlice they are able to 
roll themselves up into a ball. * « 

The Cursorial, or walking IsopCds, are distinguished from the 
; precedin^by the absence of the fin-like expaifuon of the posterior 
extremity of the body. The first family, the Idoditidm^ is dis¬ 
tinguished by the development of fiie posterior abdominal feet into 
a pair of flat appendages, which can be made to cover the braacld- 
ferous foot comxtletely. These dhimals all live in the sea; tHcy 
are of an elongated form, and the outer antennse are usually of 
great length. Thp second family, the Aaellidm^ resembles the 
preceding in many respects, but the appendages of the last abdo¬ 
minal segment are styliform. One species of thtb ^family, the 
LimtiM'ia tetebranaf a little creature about the sixth of an inch in length, is exceed¬ 
ingly destructive to wood-work immersed in the sea. It boros into timber in every 
direction, apparently for the purpose of feeding upon it, and has 
often produced great alarm by its ravages. Some species of thi^ 
family also live in fresh water. 

The last family, the Oniscidea, including the well-known Oniscus^ 
or Woodlouse (Fig. 12G), and many similar animals, is characterized 
by the adaptation of its members to a tcrrestiial existence. The 
outer antennse alone are visible, the inner pair being usually very 
minute. The body is generally ovol, with the rings very distinct; 
and the legs are formed exclusively for walking. Nearly all these 
animals live on land, in damp places, under stones, dead leaves, 
and moss; some of them are not uncommon in cellars. When alarmed, they roll 
themselves up into a ball (Fig. 128), presenting nothing but the smooth,,convex 
surface of their scaly armour to their enemy. 


SuBCfLASS V.—PODOPHTHALMATA. 

Geneiml Characters, —^The animals forming this. sub-Oiass are distinguished by 
many peculiarities from those of the preceding sections, and undoubtedly present the 
characteristics of their class in the greatest perfection. They are easily recognized by 
the position of the com pound at the extremity of a pair of n^y^^ 8tf|j^_(Fig. 
129 y), which are often of ctmaidcrable length (Fig. 96). The head and thorax are 
generally amalgamated into a single piece, called the Th’f*h 

onteBnae, tha..Ay.p-«, tba m/)i^ t h 94)^ and feet (Fig. 129 y>); of 

the latter organs five pa irs are usually present, besides one or more pairs of foot-jaws. 
The remaining segments are generally quite distinct, forming a jqin|e|^.jibdapien, 
whudi is fcwqiKMtirty tiprminfttftd i^y ft ft>Ti-lilrft naadal fin (w) The abdominal legs\| 
are sometimes oi^nized for swimming; but rarely, as m some members of the pre-^' 
ceding sub-class, bear iespiratory appendages, the bmarhiffi being Ti^paUy izudoaedwithin 
a oavi^ oneaek-shte of t&g - c ep h a lotho r a x, as already described. 

DiwlEioils,—The Fodophthalinataf or stalk-eyed Crustacea, may be readily divided 
into two orders, charaoterizod by the structure of their respiratory apparatus. In the 
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Fig. 129.—Prawn. 

as, antennee of the flnt pair; at, antcnns of the second pair; I, laminar appendage corerlng its 
base; r, rostrum, or frontal prolongation of the carapace; jf, eyes; pm, external foot-jaw ; p*, 
first thoracic member; pi, second tllbracio member; /p, false legs, or swimming members of 
the abdoi]|en ; n, tail-fin. 

fili form organs, at the base of the abdominal feet; 'arhilst in the second, the li^jpodaf 
they are always iT;to],oflftd_ln-/»Avif,iftfl of the cephalothoraz. 


Obdeb Stomafoda. 


Oeneznl ChajracieirB.— This order is composed of some singular animals, which 
appear to have relations with all the other groups of Crustacea, and, of course, exhibit 
a corresponding diversity of structure aihongst themselves. The thoracic segments are 
sometiuics completely covered 
by the carapace ; whilst, in 
other forms, the carapace ^ ' 

only covers one or two seg- 
f ments. The segment bearing 
I the eyes and antenna is 
I always distinct. The mouth Pi --3 
is furnished with jsws, and 
usually a “iTigH yriir rf 
footrjMM; these arefuUowed 
hysevirn "r"ighti rfTl’ m 'ir f hurt 

f(i#% of which the aQisjior Ps P‘^ 



are often converted into pse- Fig. lao.— Squllta. 

hojxaile organs, whilstthepos- j,, ; . antenn*; first pair of legs pg, second pair of 

Airier are usually organized legs; p,, three last pairs of thoracio legs;pa, abdominal 
forsTicuMWig. Thopreheu- gille ; p, flnJike member., 

sile feet are 

bke those of the liobater. The abdominal feet are usually Icaf-lihe 
organs; they bear, attached to their bases, tufts of branched filaments, which act as 
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respiratoxy organs; these, however, are sometimes ^altogether wanting Ad are very 
rarely attached to the thoracic legs. 

OiTlflioxis. —The Stomapoda form three families. The PhyUoaonoiMoie o^^mall of 
an extraordinarily flattaiw4-4vm, with the shell thin and transparent; the body is 
apparently divided into two parts,-»a longish or oval ccphalothorax, bearing the eyesp 
which arc supported upon long slender stalks, the short*'antennae, and the month; and 
a second piece, composed of the thoracic segments, which bears sfven or eight pairs of 
long slender feet on its margins. The abdomen is very small. The^ animal^ are 
oceanic in^ their habits, and are generally found in th(f southern seas. In the second 
family, the Squillida-, the body is elongated, and bears a considerable reA^mblancte to 
the well-known insect, the Mantis; hence the typical genus Squilla (Fig. 130) is^e- 
quently called the “ Sea Mantis.” Some of them attain the length of a foot or mox'e ; 
but theiwaverage size is about three or four inches. The eyes are mounted on short 
foot stalks. The antennie are of moderate length, and the outer pair have an oval plate 
at the base. The carapace is small, and leaves three segments of the thorax uncovered; 
these bear three pairs of swimming feet. The mouth is furnished with distinct jaws, 
and with five pairs of large foot-jaws. The second pair, especially, arc of extraordinary 
size, forming large raptorial organs; whilst the others are furnished with a large 
vesicular joint, against which the terminal claw can be applied in the same manner 
as the last joint of the anterior pair. All these feet ore so airanged that their extre¬ 
mities can be easily brought in contact with the mouth, so as to hold thS prey in a 
convenient position for the action of the jaws. The abdomen is furiiishod with six 
pairs of feet, of which the last pair are formed into fin-like organs, which, with the 
extremity of the powerful abdomen, constitute an excellent natatory organ. The other 
abdominal feet bear the branchiae, which consist of bundles of branched or plumose 
filamentous organa. 

The third family, the Mysidcs^ forms a distinct step towards the following order ; 
the animals composing it presenting, in fact, so dose a resemblance to the true SKrimps, 
that by many authors they have been placed with them. In the- form of tljp body 

they exactly thoracic seg- 



Fig. 131.—Vulgaris, about 
twice the natural length, 
a, one of the bifid legs. 


ments being completely inclosed in a carapace, and 
the abdomen bowed and furnished at its extremity 
with a caudal fin of five plates. The thoracic feet 
vaiy in number. They are usually furnished with long, 
jointed appendages, which appear like 30 many addi¬ 
tional limbs. The branchim are sometimes attached 
to the abdominal legs, sometimes to the thoracic legs, 
and sometimes they are wanting altogether; but they 
are never inclosed, as in the following order, within 
the carapace. These animals have received the name 
of Opossum Shrimps,” from the citfi 8 n?i pownh, 
formed of plates attached to the abddininal legs, m 


yhifih tbir fsnialo protfictn-hotih b«»j- until the latter have attained a 

considerable development. They occur but sparingly in the European seas, but swarm ^ 
in profusion in some ^arts of the worl^, especially in the Arctic Ocean, where they are 
said to constitute an important portion of the diet of the whale. 
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I)bder Decapoba. 

The g^erai^htraoteristicB of the animals of this order have been already so fully 
described, that \re need only say here, that it i ndud ea all those stalk-cyed 
€rmtaeeaj in which th.Q.wholnxilthe thoracic segments are united with those of thotfoad 
into a single mass (t he cephalothorax \ iiipoMti n ^nTnYuon ^ith no traces of 
segmentary division car apace) y and which have the branchial org^s inclosed within 

a cavity on eac^ side of the cephalothorax. The true th oroeio l e g s are almost always tea 
in number; whence the name oJ^he order. It includes an immense number of species, 
generally of Sojnsiderable size, when compared with the other Crustacea; and these vary 
so greatly in their form as to have given rise to the establishment of thji ye distinct suh- 

Q);dcEs, cht^fiterMed principally hy the degree of devel opment o f tbg abdnminn.1 region. 

* 

• STTB'ORDEn I.—^CBUBA. * 


Genexal Tsharacten.— In this order, including the Long-tailed Decapod Criistaoeay 
the abf UMnen in large ly d ere l oped, generally longer than the cephalothorax, capable of 
being extended backwards, and furnished at the extremity with a fan-shaped caudal 
fin, which is of great service to the animal in the operation of swimming. The 
first £j.e_BBgn icntB of the abdomen are furnished with laminar or cylindrical<4eg8, to 
which the.a^ ar o atta ched by a sticky matter after expulsion from the ovaries. The 
taro kst segnieatfl wifii broad plates, which, with a similar plate at the extremity of 
the last segment, thf^ fign-fni/i fnii iiTi Xhe antenna—the outcf-pa h CBp c ' ci j | ^y— 
are usually of oea&id.^^e size, sometimes even exceeding the body in length, 
and the feet are oft«m terminated by a pair of nipping cla ws, of which ^ose of the 
nntBripr pair are sometimcs of gcaaLaizc and power. The Macrura undergo but little 
change in their progress to maturity; the young , on first escaping from the egg, 
usually ^presenting a very close rese ipblanco to their paren ts. 

Sivislons. —The CrangmideCy including the well-known Sbritppa Pmwna 
(Fig. Ii9), form the first family of the Macrura. They are distin guisbe d by the 
possession of a l arge -o va l -or .^fagan gular tt ppeadago «(Eig»-l&9' whidremrcrs'tiie.haBe 
of the fiiBt'JoiuL uf Lhe-uuLcrantenaa}. In their general appearance they all present a 
considerable resemblance to the common Shrimp, which is too well known to need 
description. They all inhabit salt water, and generally occur in numbers together, on 
sandy coasts; and in spite of thoir small size, they are everywhere in great request 
as articles of food. Tfifi^afiCCnl .feEBUXi, 

Lft h a te . AwtingufebeA front % .ibo, sm sike of ibo sppe&ge 

nfcfAft g ntaTini p^ besides many other differences in form and structure. 

The ant^cinr pair of fact is always much larger than the others, and a] 3 n£idjESh.power- 
fill fikuM of these an nuals liv e in fresh vr a ter. These are of smaller size than 

the marine species, but are also eaten in great numbers by the inhabitants of the neigh¬ 
bourhoods where they occur. The Astacus Jluviatilis, or C^jajJI^, is very com¬ 
mon in our rivers; anfi may bf seen for sale, boiled as red as a Lobster, in many inland 
^wns. In the remaining Macruroy the base of the outei* antenns is not covered by a move- 
able plate; but the animals generally exhibit a very close resemblance in form to the 
Aatacida. In the Thalassinidm the shell is of a somewhat homy consistence; tlie breast 
is very narrow, and the anterior nipping claws of largo size, llie last family, including 
perhaps the largest Crustacea, is that of the Palinuridaiy of which the Spm;^ Lob^r \ 
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is an example. These are powerful animals, with ffery hard shells. TV breast is 
broad, the enter antennse usually very long, and the nn tep’or feet rarely fur- 
nished with nippers, and these, wheh present, are small All thgs^Kuumals inVbit 
the sea, where they usually frequent deepish water, not far from the shore. *^ldany of 
them oremsed as food in various countries. The Palinurutf or Spiny Lobster, ofte^ 
weighs as much as twelve or fifteen pounds. It was in gseat esteem amongst the ancient 
Romans, who denominated it Cocusia, n 

* , * ‘ 
SUB-OBUEB II .—AxOVJJfJU 

Oenexal Chasactexs. —^llie second sub-order of the Decapod Cnuttu^ includes a 
number of animals which appear to hold an i nt^rmedmtft pr>H,if.i oii between the Lppg* 
tailed forms iust described and those in which the abdominal segments 'are laast 
developed—the third sub-order Brachyur<h They partake, to a great extent, of the 
characters of both groups, irometimes approaching one, sometimes the otVr; so that it 
becomes almost equally difiicult either to distribute them amongst the L(ffig and Short- 
tailed forms, or to find characters by which they may be distinguished from the other 
two groups. 

They arc distinguished from the Macrura principally by the form of the abdomen, 
which scarcely ever possesses the fan-like fin so characteristic of those animals, and 
never bears natatory feet; whilst they differ-from the Brachynra in nearly always having 
appendages attached to the last abdominal segment but one, which are wanting in the 
latter sub-order. The abdomen is sometimes bent under the body like the tail of a 
cTab,4Bomctime8 extended backwards in a line with the body. The inner pair of antennm 
is generally of moderate size, and the outer pair of considerable length. The three first 
pairs uf feet are always well-formed, and the anterior pair are generally furnished with 
powerful nippers. The fourth and fifth pairs are generally small, and frequently rudi¬ 
mentary. In the latter case they are sometimes attached to the bade. The development 
of the young appears to resemble that of the Braxihyura ; the newly hatched young, as 
far as yet observed, being very like that of the common Crab. 

*]>ivisioaBf—In the first family of this sub-order, the Payvrida^oT Hermit Grabs, 
the abdominal portion is quite soft, forming a sort of cylirdrical fleshy mass behind the 
shelly cephalothorax. The latter bears well-developed feet, of which the anterior pair is 
usually converted into formidable nippers. As the comfort of the animal would be 
materially interfered with were this soft, worm-like appendage constantly exposed to 
be grabbed at by every passing fish who might take a fancy to it, he usually seeks some 
shelter for his tail, and the habitation selected is generally the shell of some univalve 
MoUusk. Into this spiral home the Hermit Crab is coiled, and retains himself in 
this position by means uf a sucker at the extremity of his tail, assisted by two or three 
rudimentary feet, which are developed ^pon the abdominal sac; and so firmly docs he 
adhere to his castle, that he will allow himself to be tom to pieces rather than let go hia 
hold. By protruding his body, with its three pairs of legs^ from the orifice of the shdl, 
the little Hermit is enabled to walk with ease upon the sandy ^beoch in search of his 
prey; but the moment danger threatens him, he disappears again into his cell, the 
ori^ of which is then occupied by one of his claws, which is always larger than the • 
other. As the Crala docs not possess the same power of adding to the siae of the 
domicile that was enjoyed by the original tenant, he is compelled, from time to time, to 
hange his residence fur one a little larger, and often appears almost as difiicult to please 
as a human householder in the some predicament. Often they may he seen crawling 
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about amongM the empty shells just thrown upon the beach, trying one after another, 
unljl they mra^'^th one uniting all the conditions requisite for Crustacean comfort; 
but, un^ this great object of their search is attained, always returning to their old 
^houso after each unsuccessful trial. It is said, indeed, that when two of them happen 
simultai^eously to cast a longing eye upon some particularly suitable residence, they 
often enrage in a fiefce battle for the possession of the #DTctod object, which the victor 
carries off in triumph. 

Several species of Hermit Crabs inhabit our shores, and may be frequently found 
in the poola left by the retiring tide, by any one who will take the trouble to look 
for‘them. A curious species belonging to this family, the Hirffus latro, inhabiting 
the Islff of France, which protects its soft body in holes in the earth at the roots of 
trees, is said to feed upon cocoa-nuts, and even to climb up the trees in the night to nip 
off the fruit. • • 

In the mppida (Fig. 133), the fleshy abdomen disappears, anS its place is taken 
by a jointed tail, furnished with a pair of moveable appendages attached to the last 
joint but one. This tail is sometimes extended behind, but generally bent under 



Jig. 132.—Bemipes Testudinarius* I*!?* 183.—Hippa. 

the brdist (Fig. 132), as in the true crabs,' and never terminated by a fan-liko .fin. 
Those aniniftlH generally live in the sand, where they bury themselves with great 
facility by means of their flattened feet. The family Porcellanidm includes some small 
Crabs, which. fi:om their beautifully smooth texture, have received the name of Porceldin 
Crabs. In their form they resemble the true Crabs, and like these their anterior feet 
are converted into powerful nippers: but their tails, although bent under their body, 
are furnished with a smell fan-like fin. The outer antenn® are very long, and the fifth 
pair of feet are rudimentary., Like the preceding family they generally live buried in 
the sand. 

In the remaining families of the the tail is destitute of terminal appendages, 

and the form gradually appeoaohes that of the true Crabs. In the Jtaninfda, the 
four hinder pairs of legs ere nearly equal in size, and flattened so as to form natatory 
organs. 

In the Homolidaj the three Tniddle pairs are long and cylindrical, whilst the fifth 
%are much shorter, fumidicd witii a prehensile claw, and placed quite at the back of the 
animal, or concealed under the carapace; tiie inner antennae also are of considerable 
length; and in the Drotniidaf which make the nearest approach to the Braohyw'ti the 
fifth and sometimes the fourth and fifth pairs of legs, are altered in form as in the pre¬ 
ceding family; but the inner antenne are short, and capable of being concealed in small 
pits situated at the front of the head. 



128 


THE BRACHYX7RA. 


SUB-ORDEU III.—BrACIIYUBA. 

General Characters. —In the Brachyura^ of which the cofii^n edible CPabs 
may serve as examples, the abdomen is always converted ihib" a short, jointed toil, 
qui^ destitute' oftblfEdnsd^appendagcs, and bent round so as to fold closely under the 
breast (Fig. 134). The cephalothorax is usually of b more or less rougjjgd form, 

generalfy bjaadtx-lhan long, 
and often prodiinoiteii fnfmt 
into e’point. The sur- 
iSgjSfl is entirely dovered by a 
single plate (the ggirajafp). 
The eyes and the inner.aq- 
jtennae, the latter of which 
are very short, caJELfeg^entirdy: 
coqcgaleiwithfh small cavi¬ 
ties of the forehead. The outer 
antennae are never of any 
great length, and anterior 
feet are always converted 
into nippers. 'J'he ^irnther 
pairs of legs ^ arc generally 
terminated only by gingl c 
clgws. They are sometimes 
flattened to assist the animals 
in swimming; but, as a gene- ,1 
ral rule, the feet are formed 
exclusively for running. This is performed, not forwards, as in most other animals, 
but with a curious sidelong gait; and the aspect of a Crab, when making his escape 
fropi danger, with his claws extended, and every limb in the most rapid though aivkward 
motion, is often very droll. 

The taB oflhc fianalc Crab is always much broadw-thaa that of the male, and bears 
fuiu^pairB'of flliforni appendages on the side which is applied to the breast. T-nAhase the 
eggS-are attached, so as to be protected by the homy plates of the tail, uBtil- 4 hay« 4 mg 
a»wsttlB-iipe^.dev«loped. These, on first coming out of the egg, arc active little fellows, 
with long.tails, which, after their first moulting, acquire a singulaiAqune on the middle 
of the l^ahh, whilst a similar spine is developed, at the frpnt«fth©.h€ad (Fig. 99, p. 295). 
These were described, when first discovered, under the generic name of. At ji 

lateXLpwiod the eyi;s become pedunculated, the Igga acquire somewhat of their ingture 
form, the nipping jclaws nf .thetmterror pair are 4evelop(’d, and the spinaaflisappear. In 
this form the young animals have received the name of JHeqalopa . It is tp bo observed, 
however, and this constitutes one of tho most singiJar in the history of these 

animals, that this metamorphosis is by no means universal amongst the Bachyura, _the 

young of s o m e 4» p o e icB, like those of the Maerura, nearly resenddiBi^^gix^^gCsnts from 
the moment of their leaving the egg; whilst those of others, nearly allied to these, * 
undergo a regular series of changes before arriving at their matiire form. 

DiwiBions,—^Professor Milne Edwards divides tho Brachyura into four families. 
The first family, the Oxystomata, have the carapace orbicular, and arched in front; and 
the opmings for the passage of water to and from the branchial cavities are placed 


«< 



Fig. 134 — CarcinusMasnas (Common small edible Crab), upper 
8i»ie, and under side of ihe body with the limbs cut short; 
o, lateral antenna; &, intermediate antenna; c, eye, d, 
outer looUjaw ; e, f, h, t, base of thte live pairs of legs; 
k, tail; /, sternum. 
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dose togethe:^ in front of the month. The anterior daws are often of very large size, 
and curiously \)n^re38ed; so that they can be applied to the sides of the ccphalothorax 
so moself as to be invisible from above. The other legs vary greatly in their develop¬ 
ment) being somctioies long and stout, sometimes short and weak; sometimes foyned 
•exclusively for walking, and sometimes more or less flattened to form natatory organs. 
Xu the genus Boripm^ the fourth and fifth pairs of legs are reduced in size, placed 
quite at ttie'bgck of the animal, and terminated by curious prehensile hooks. 

In the second, the Oxyrhyncl^a^ Maiadce^ or Sea-Sjuders,’ the carapace is more or less 



narrowed in front, forming a projecting 
and hairy; the back usually covered wi 



Fijf. 13C.->Caiicer Pagurus. 
known to frequent. The small edible 


ik or rostrum (Fig. 13d) ; the legs are long 
8pineg_aidJuurs, whence the name of Sea- 
Spiders, or Spider-Crabs, by which these 
animals arc commonly known. These Crabs 
generally live in deep water, and rarely ap¬ 
proach the shore. Of the third family, the 
CydomeiopOf or Canceridfe, the common edible 
Crab (Cancer fagurus^ Fig. 136), may 
serve as an example. In this family the 
shell is regularly rounded in front, and 
narrowed behind; the legs are of moderate 
length, the claws large, and often unequal 
in size. The common Crab is too well 
known to need description. It inhabits 
deep water, and is captured in large quan¬ 
tities, by sinking baskets, pots, or nets, 
baited with carrion, in places which it is 
Grab (Careinua Meenas, Fig. 134) is also well 
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knowTU It is to be met with, in profusion, on all ouJ shores. It is loss esieemed than 
the larger species, and is principally consumed by the poorer classed' Many other 
species are eaten in different parts of the world. Some, of whiiih the Loijg-stfiiked 
Crab (Podophthalmus, Fig. 96) is an example, have the posterior pair of feet converted 
into paddles. i 

In the Catnmetopa^ or Ocypodidte^ forming the fourttf family, the carapace is usually 
quadrilateral, sometimes oval, with the front generally transvefte and knotted. The 
abdomen of the male docs not occupy the whole space between the hind legs. This 
group is represented in the British seas by the little Pea Crabs {Pinnothere!')^ which 
shelter themselves within the shells of many of the bivalve Mollusca, elspecially the 
common Mussel. • 

The ancients were acquainted with one species of Pinnotheres^ which inhabits the 
shell of the Pinna^ a common Mediterranean Mollusk. They believed that the 
connexion between the Crab and the Mollusk was one of mutual advantage; and 
that the former, in return for the protection afforded to him by the shtdl of his host, 
not only gave him timely notice of any approaching danger, but also procured him his 
food. 

The most remarkable members of this family are the Land Crabs of tropical 
climates, which are furnished with a 
peculiar apparatus «f.vleaflets,..,fQi;. re¬ 
taining moisture in the interior of their 
branchial cavities. Many of these ani¬ 
mals live upon the sidji^uiLjaountaiua, 
at a great distance from the sea, which, 
however, they regularly viait,-xmco. a 
ypar, for the purpose of depositing their 
eggs. They generally select moisL'lo- 
oaluies- for their terrestrial residence. 

Here they excavate considerable bur- Yvg, 137.—Land Cri.b {Geearnntc^. 

rows, in which they conceal themselves 

during the day, roaming about at night in search of food. But some, such as the Gecar 
eini (Fig. 137), are said to inhabit dry woods. The Cardisotna carnifex, which usually 
inhabits the Mangrove swamps of the West Indian Islands, lives principally upon the 
fruit of a species of Annom, which grows in those places. But nothing comes amiss to 
it. Those individuals whose residence is in the neighbourhood of the cemeteries 
are said to burrow down to get at the dead bodies; and Dr. Duchassaing tells us, that 
the West Indian burial grounds are pierced in every directioif by the burrows of these 
animals. Nevertheless the Cardiaoma is regarded as a luxurious article of food by the 
West Indians; who, however, take care only to eat those which live in the Mangrove 
Bwamps, as far as possible from the cemeteries. They are caught in box rat-traps; 
baited with a piece of their favourite fruit; an& after their capture they arc usually 
kept some time, and fattened with broken victuals. Another group of Land Crabs, the 
Gelaaimij arc distinguished by the largo size of one of their claws, which they hold up 
in a menacing attitqde as they retreat from any object that has inspired then with 
nlftTm. From the beckoning action of this claw, the Qelatvmi have received the name 
of Calling-Crahs. They make great use of it also in foraiing their burrows, bringing up 
small pinches of sand or earth every now and then, and scattering these waste mate¬ 
rials to a considerable distance round their hole, so as to avoid the presence of an 
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unsightly at the entrance Vo its doniicili'. The Thrlph’tsce (Fig. 4, p. 19R) are 
also Land Cra^, although some of the species inhahit fresh water. 

* Class VI.—Au-vcunida. 

* General CliaracteTS.— The animals forming the class which incliiilos 

the Spiders and their allies, aio amongst those wlur^ are viCM’cd w ith disgust and 
aversion hy the geniality of mankind. Confounded, in the po]mlai mind, \\ilh the 
iteptiles, they of course come in for their share of the bad reputation of those ereaturoa, 
and some of them, no doubt, not Avithoiit ri'ason ; but on a closer exauiiuation wi* find 
that, however uiialtractivo tlu'^’^ may he in appearance, they ptesciit much that is 
inli'restiyg both wi their stnictiiie and habits. 

They are distinguished fiom the other Arihrnjmda by their aerial respira^cu, their 
possession of four pairs of legs attached to the anterior division of the body, and tbc 
t( ^ abstu ice of antennie. The body is usually covi'ved with a softisli skin, whieh, 
lioweA'or, sometimes attains a hpriyr eonsistenc}’. Tn the lower forms the division of 
the body into sepatato regions is quite iinrecogiiizahle, and the whole forms a loundish 
or oval mass, which does not even piesent ti .ices of segmentation. Tn the higher groups 
the body is eom])o>.ed of two pimeipal divisions, of w'iuch the anterior, as in the 6V«s- 
inmi^ '-onsists ot the thoiaeic segments, amalgamati'd w'lth lho.>^e of llio head, and 
forming togeth ‘r a mass called the ccphalothorajc. In the highest forms the division of 
the thoiax iuti^S'-paiatc sogmentb becomes apiiarent"; but the anteiior segincnl is still 
amalgamated with the head. The stiiieture of the abdomen A^aiies gieatly. In some 
eases it forms a soft round mass without any traces of segmentation; whilst in others, 
as the Scorpions, it is produecd-i«to a long tiexible jinnted tail. 




Fig. 138. Fi(r. 1.39. 

Fig. 138 —Section of ttie Ccplmlothor.tx^of a Myenlo, showing the nrrnnprmcnt of the nervoui 
Bystcin. f/, rrp''iilotlioriix ; wt, iii.tndililc ; i/, inoxcahlc hook which U rniiniites it; ft, mouth ; 
Of, (E^opli.iyiiK, p. stoni.K h ; ah, on "in of nbitomcn ; r, cephiilic p.iiiphon; I, panphonic mu.s8 of 
the thoi..x ; in, cokK which utiite it to the* .iHBomiiMl panpli.i; no, optic nerve ; y, eyes. 

Fig. 139 —Hiiec.il imp mnux ot n spider, s, .'<tciiium ; /, lubrum; ma, niuxillsc; p, maxiliary palpi; 
m, n.iindJbks; g, hook teiminating the m.indiblcs. 

In most of the ArachnhJa the ccphalothorax is armed in front with a pair of powerful 
jaws, teiminatcd by a distinct chiw-likc joint (Fig. 139); these are usually per¬ 
forated, and convoy a jioison into the Avounds inflicted by them, which, although it 
rarely produces disagreeable efiects upon Ihe human subject, appears to be very ."pccdily 
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fatal to the sinall animals upon which the Spiders prey. These jaws are^onsidered to 
be the rcprcscntalivcs of the antenno) of the otlier Arthropoda. UeL^ them is the 
opeinnf^ of the moutli, M Kich is fiiiiiii^hed with jaws of a different oonstrui'tiOK, c^lcd 
viaxi^Uc (Fi}?. hearing on their outer surface long jointed organs, called 

which olteii attain an enormous development, and are funiislied witli a pair_of_pincers* 
at their exticiuity. In many i^f the lower forms the mouth is converted into a sucking 
proboscis. * • 

The legs arc usually fomu-d of the same parts as tlipse of Insects; a rounded hip- 
joint [('oxa) attaches tlic limb to the sternum ; the thig^i is united with this by a siimll 
moveable joint called the tfoihantcr ; the joint following this is the shin {tibia), at.the 
extremity of which is the foot {tarsus), usually composed of twm joints. 'J'he,nervftus 
system in tlie higlier gr.mps is well dcvelojied, consisting of a large nervous mass 
situated in the lower part of tJ 10 eeplialotlisn’ax (Figs. 138 and 110), communicating with 
a brain, or bui)r.i-a“-.oj)h.igial ganglion by a band of ni'rvoiis matter wbieli embraces the 
OBSopliagus; and of one or moi e ganglia jilaeed in tlio abdomen and united with the 
thoracic mass by a jiair of hlamcnts. In the Spiders there is usually only a single 


ct po nh po s 



Fig. 110.—.\TiiUoniy of My}»alc. rt, crjih liothorax opened below, and Rivinf? attachment to the 
limb"*, whose hrat joints ai p exhibited; pa, leps of the fust pair; jo, p.ilpi; m, mandibles ; ab, 
abdomen; f, thoracic nervous mass; o, abdominal g.inclia ; /lo, resiniMtory sacs; 5, stigmata ; 
/, leal-likc folds ni the mtcuoi of one of tlicse laid open ; or, ovari.i; or, oi ilicc of oviducts ; 
ma, muscles of the abdomen ; an, anus; /, spmnci cts, 

ventral ganglion; hut the Seorpktaa^hav Q on e of jLhcsc nervous Jinotfl-i» each 
segment of l]ic abdomen. The eyes are situated on tlie upper surface of the 
front of tbc copbalothoiax (Fig. 138) ; they vary in number from two to eight, 
and are of the kind called occjli, or simple cj es. jOther organs of sense have not hcen 
recognized. 

Respiration is effected hy means of air-ti^ios {tracherr), or hy peculiar modifications 
of those organs which, in their most perfect form, have received tlie name o^ulmouary 
sacs. Tiic blood is set in motion by the contraction of a dorsal vessel (Fig. 141), which*" 
propels the nntiitivc* fluid from behind forwards, and gives off numerous minute 
artoiics; no vcius Have been discovered. Tlie intestine is sometimes a simple canal, 
running in a tplerahly straight direction from one extremity of the body to the other; 
but-ia uMMt eases the ccsopbngus leads into a sac-liko stomach, furnished with nume- 
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rous blinS jypccssesj^ which an* sometiuic's confined to the cavity of the body, but 
frcqucnlly sei»ij brunches into the legs. 

^hmArachnicla arc all unisexual, and all lay eggs, with 
the exeeptioa of*>the Scorpions and a few Iklites, in which 
• the ova arc r''tained within the oviducts until they ai’c 
hatchi'd, so that the animals produce living young. Ip tin; 
nuijority'of the Aracknuiu, the young, on escaping from tlie 
egg, present the same general form that they are to retain 
through life; but amongst tffe lower forms, such as the 
Mi|.es, the young arc often cm^parativcly iuipcxfect, some¬ 
times ppssessing fewer legs tlian the pcrh'ct animal, and 
sometimes having the same number of those orgeans, but in 
a less developed condition. • ^ 

Divisions. —Tlie AKU'hnuh' may he divided into two 
large groujis or snbel.iiscb, in accoidance with diirercnccs 
in the structure of their lespiratory appaiatus. In one of 
these sections the animals (wlitn respiratory organs have 
been detected) brcatlie by means of air-tnbes, or trachea;, 
and the eyes are never more than four innnriLer; llieic 



form Ihc subclass 'Ti achcaria. In the second section tlie 


Fip. 111.—llc.o L ol .1 Spider. 
a, bolder ol tlio ubdoinen ; 
V, lUMi't; «/, iiirnc iirtei \, 
pioeeedinir fioiii lt^ aiite- 
iioi extiemity; r, puliuo- 
iiuiy vchbcib. 


lespiratory oigans take tlio form of qmlnionary sacs, and 
the animals are liem-c called ruliiioiuiria ; they possess si.^ or eight eyes. The first 
of these subclasses includes three orders—the Podosomata, which appear to possess no 
special breathing ajipaiatus, and which art* dibtinguished.from all other Aracht.ida by 
their marine liabitatimi; the AcuriiKty or Moiioinerommata^ in which the body is usually 
composed entirely of a single mass; and the Audarthrosomata, which have the abdomen 
more or less distinctly anuulated. 

• SuncbAss I. — Tkacuearia. , 

Onmm I. —Podosomata. 

This order is composed of a few singular 
spider-like creatures, which have been shifted 
about by different authors, backwards and 
forwards, bctw’een the Crustacea and tlie 
Arachnida. They are all marine; some of 
them, like the Kymphon (Fig. 142), being 
found amongst s^ncs and sea-weeds on the 
beach, or amongst rocks and coials in deep 



water ; whilst 
others, such as the 
Pycnogmum (Fig. 

143), attach them¬ 
selves parasitically 
to Fishes and other 
marine animals, 
the species figured 
lives upon whales. 

The body is comnosed of four segments, amalgamated into a regular cephalothorax, and 



Fig. 143.—Pycnogoniim 
Balteuaruni. 



134 


THE ACARINA. 


each spf^mc^t bears a pair of Ion" jointed logs. In front of this mass is a s^rt rostrum, 
■which is sonu'tinies accompanied by a pair of palpiform jaws; and hetweeiAhcsc and the 
first pair of feet, the females of some species possess a pair of false feet (I^ig. 142), K''w'^ch 
the e^gs are attached. The stomach gi'ves off long processes, w'hich sometimes run 
almost to the extremity of the legs , but no circulatory or respiratory organs have jmt * 
been recognized. The nervous* system is v('ry imperfectly develop^'d. The young, on 
first leaving the egg, possess only four short legs, furnished with long fila,mcnls; their 
metamorphosis has not been observed, , 

TJjcse animals form two families: the Pt/cmqn»i(lrr, which are parasitjc in their 
habits, and have the pa][>i obsoh'te; and the Ni/inpho)$t(J(r, which crawl about slowly 
amongst the stones and weeds of then* aquatic home, and are furnished with 'distinct 
palpi. ' 

Oiinmi IT.—VcAKTMA., on Monomkrosomata. ^ 

General Characters. —Nearly all the animals that we include in this order~of 
which the (♦otnmon Mites arc the host known example i —are recognisable at tlic first 
glance' by the- form of the body, which usually constitutes a roundish or oval mass, 
without any trace of segmentation. They are mostly parasitic animals, fiirni'-lu'd with 
a piohoseis containing a pair of sharp spines, wdiich serve for Avounding their prey, and 
liearing a palpus on each side. The intostme is always furnished with lateral proecsses, 
which are often rei'ognisahlo externally by their effeet upon the eolour of the animal. 
The prohusms is j[^omted and retractile. Sometimes it is fuiiushed M'ith a swollen base, 
which has been taken for a head. The cyi's, which are often wanting in the jiarasitic 
forma, are two in number whi'n present, and are plaei'd on each side of the anterior 
portion of tho body. The respiratoiy organa consist of traelieic or air tubes, similar 
to those of insects, these arise from a pair of lateral openings, and ramify throngb 
the body. 'J'hcir structure wdll be described when w'c come to treat of the insects, in 
wliieh till' tracheae arc presented in their most eharaeteristie form. » 

Tlie Acnnm are gi'm'rally oviparous animals ; hut a few hear living young. The 
young generally possess only three pairs of feet; the fouilh pair not making their 
appearance until after the first moult. 

Divisions. —AVe must refer very briefly to the numerous families into w^hich this 
order is divided. The throe first of these groups, like the earlier familic's of the 6Vm.v- 
tacea, are composed of animals in which tho characters even of the class are almost 

entirely lost by degradation ; and 
although their general stiucture 
appears to indicate this as their 
proper position, they have been 
placed in very different situations 
Fig. 144.—Lingnutula Tamioidcs. by some zoologists. The first of 

these,the LingualuUdm^ containing 
the LhHjnatul(t!^\^. 144), curious -worra-likc animals, found in the frontal sinuses and^ 
lungs of various Mammalia, and in the lungs of some Ri'ptilcs, has generally been 
placed amongst the intestinal worms; but recent investigations have shown that the 
young of these creatures greatly resemble the Acan in the form of their body, and that 
they are furnished, whilst still in the egg, >vith four short, jointed legs. The creature 
resembles a jointed worm, with no traces of external organs, except two pairs of hooks 
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placed close^to the mouth, whicii serve to maintain the animal in its position. The 
second family., the Sitnoneida:^ also includes parasitic unmials ; hut these scle(,t a more 
sii^ti^a'' hahitatiSii than the Linguaiala: They arc miuut(', soil cieatures, furnished with 
four pairs of legs, which fiequcntly take up their abode in the follicles of the human 
skin ; thQ|^ are vulgarly denominated “ maggots in the skin.” 

In the structure of the mouth these ci eatures agiee v ith the TVIilcs ; their bodies, when 
young, are much eftngated, but gradually shorten as ftiey 


approae-h maturity. They never exhibit any appearance of 
segmentation. The s])ecies fnind on man, Simonea folli- 
culoi'um, usually confines its ^attacks to the face, and 
apjiears to be particularly partial to the nose. 

The third of these doubtful Acanne families, is that of 
the Mavrobwiulm —iiiicroseopic animals whieli have usual^' 
been associated with the Infuttoria, and especially wnfi 
the liotifent. They are known as Sloth or Bcar-ani- 
malcules, and they are to be found in moss or in fresh 
water. Thtir bodies are u.sually of an elongated oval 
form, furnished with four pans of legs, of wdiich the 
hinder aie placed at the cxtiemity of the body. The 
mouth is furnished with a short rostrum, arint'd w'ltli a pair 
of sharp, nn^vcahle spines. The feet gencially bear four 
claws. No trace of a circulatory or respiiatory apparatus 
has been found in these creatures, and in one genus 
only’ do any indications of annulation present thonisclves. 

The nu)st singular fact, connected with these cimous 
little Cl (;aturcs, is their pow^cr, although inhabitants of water 
or rnojst situations, of i etaining their vitality for an indefinite 



Hf).—Miioiobiolus Tlufel- 
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period of perfect drought and returning to life tlio moment 


they are again moistened. The most iiuitful locality in which to search for tlmin is 



Fip. 146. Fijf. 147. 

Fig. 146.—AcaruB domeBticua, or Cheeae-Mite, magniiled. 
Fig. 147.—Sarcoptca Scabiei, or Acarua of the Itch. 


one ill which we should 
scarcely suspect the exist¬ 
ence of any'thing aiiiinated 
^—namely’, amongst the sandy 
dust that collects in the gut¬ 
ters on the roofs of houses. 
Hero, how’cvor, they may 
generally be met with, not 
unfroquently associated wdtli 
other animalcules, in which, 
as we have already seen, the 
same resuscitation also takes 
place. 

Of the* family of True 
Mitee^ [Acarvdee^ some are 
active in their habits, like the 
common Clieesc Mite (Fig. 
146); others are parasitic upon 
or beneath the skins of man 
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Fj<t 148—Ixodes 
i’luinhcus, and 
lib um. 


and other animals. Of the latter, one Rp('cie8 is M^clhknown by i(s efFectse^ this is the 
Sarcoples fSrabici (Fig. 147), which produces the disgusting ooiup^intf so conunon 
amongst dirty people, known as the itch. 

Thi! Ixotfidfc, foiminR another arc fiirnisk'd with a powerful rostrum, armed 

with recurved spines (Fig 1*18), wdth -whicli they pierce the skin of the ifnlortunatc 

animals ujmii whosi' blood they live So firii^y do(*s this amdior- 
like organ n-tain its liold, that if the paiasito be pulled' awa'’ it 
usually eariies a iiortion of the skip of its victim with it. These 
creatures live ujion a great variety of animals. The dog i? vei y lia!>le 
to tlieir iitliicks, and many speoii's ;«ltaeh themselves exclusively to 
serpents and other reptiles. The animal known as the ITaivc'st 
Ihig, wliieh is oftim so troublesome in summer and autumn, also 
belongs ^o this group. The Gaiimsuhr, which are fiinii.'died with 
a sucking ap]>aratufl very similar to that of the Jxodtdre, usually 
attach ihi uisi'hTS to the bodies of beetles : and the common Dunjr- 
beetles {Ge-ifrKpc'n) may often be found with the lower suilaec 
nearly covi'ivd with them. 

In the preceding families—most of which are paiasitic in theii 
habits—the eyes arc usually wanting. Tlie remainder, which generally lead a more 
active life, are always furnished with these organs. One family, the Uydrgchmdce^ oi 
Water-mites, inhabit the water, where they . 

swim about with considerable ra])idity by mi'ana 
of tbeir fiinged legs (Fig 149). In their 
young state, thi'y attach themselves jjara-sitically 
to aiinatie insects; they tlien possess only six 
h'gs, and pass till ough a quiescint or pujia state 
before acquiring the lourth pair. The Oi ibatid«t 
—which, unlike the other Acartno, live upon 
vegetable matter, pniieipally tbe loaves of mosses 
—arc covered with a liord and very brittle skin, 
and have the mouth adapted for biting. The 
JidrllidtB, which live amongst damp moss, have 
the body divided apparently into two parts by a 

constriction, and the rostrum and palpi very long; whilst the TroMhdhda;, of whieli 
the little Scai’let Mite so often seen in gardens is an example, have the palpi converted 
into little raptorial organs. 



Fii?. 149— n , lljrtr.K'lina Glolmlus ; 
uiaguitied ; c, ^oung laiva, d, pupa. 


Order III.— Adelarturosouata. 

General Characters, —The animals composing this order have the jabdomcn 
united to the cephalothorax by its whole breadth, and the body sometimes presents a 
regular oval outline, as in the Mites ; but the ^domcn, on close examination, is 
always found to be more or less distinctly annulated. The mouth is armed with jaws 
like those of the Spiders; and the ‘palpi arc generally of great length, and converted 
into nipping claws (<?//e^iwro), like those of the Scorpion, to which some of these ciea- 
tures bear no very distant resemblance. Like the Mites, they respire by means of 
IraoheSB; which open by two or four openings on the lower surface of tlto body. 
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Divisions.—I'hcsft animals form tliicc familms Tn the first, the rhn'ahpidtn, 
of which the llai vest-men, or Harvest Spidi'is (l-'ift. 1 oO) of our gaidcns and fields 
aro*lfci4i-tnown Samples, the division of the 
abdomen into segments is often inJihtiiict, the 
lanteiiTial ]!uvs are largo and furni^hiid with a 
didactj’le e.law; the palpi aie of moderate length, 
and the legs in gl!neial immoderately long. 

Pjojipi'd upon these stilt-like limbs, the I’ha- 
limyut stalk about amongst plants in seal eh of 
inseet ])iey,*and they seem to be vei \ voiaeioiis 
animals, t^oine exotic lorms lal oii^ing to tins 
laniily aie iviuarkublo for the extiatuilmaiy 
shape of their abdomens, Avhieh ]»io|eet inlo I'l^. i:»() — llar^e>,t Sjmler (Ph.f.aiigunn). 
angles and spines of all imaginable foim.s. 

The Chdiji) uhc, foiming llu' second family, arc at oiiee distingun.hahh' hy the form 

of their palpi, which are veiy long, and toiminated by strong 
nippers, like those of the Seorjnon. 'J'liese animals, in fact, 
lesemhle little SioTjnoiis that liave lo')t tin ir tails (I'ig. 
151). Like the pieeeding, they are predaceous in their 
habits, and often get into lioiises in si'an li of food. 'J’hey 
aic freipientlv found amongst old books, Ailiub they visit, 
no doubt, 111 pursuit ot tlie niinule insects somidimes to bo 
met with in smli situations. 'J'hey occasionally attack the 
common House-fly, and run quickly in exery direction, 

I'l" liil.—Chehror. backwauK, fonxards, and sidewa}s, like little crabs. 'Jhcir 

appealanoe, vilb their little daw.s extended, is vc'iy euiious. 

The last family, the iSo/pin/idcc, incliub's .scveial sjndei-like animals, .some of which 
enjoy a most unenviable rejnitation. The antennal jaw.s and palpi are of verj' large 
size, tlwlattei being longer than 
tlie llnee anteiioi pairs of legs. 

'i'Jiey liv'o piincijially in tho 
sandy di'serf.s of the old world, ^ 

V lu'ie the eonimon .sjiceios {Ga- 
lco(h\ araueoidcs, Fig. 152), 
who h attains tlie length of 

about two imhes, is said to ho pq, 152 —O.ilpodeB. 

a great torment to the camels. 

They run with gieat sxviftne.ss, and are very voracious, sometimes even attacking small 
birds and lizards. When threatened, they retreat with their head and formidable 
nippor.s raised in an attitude of defiance ; and their bite is said, hy the natives of th« 
regions thi'y inhabit, to be extremely venomous. 

Sub-class II.— Fulmonaria. 

The pulmonary sacs, the presence of which is the leading charactoristic of these 
animals, ai’O to be regarded merely as modifications of the traeheary structure presented 
by the other Arachmda. liikc the tracheae, they open byatigmata, or small apertures in 
the lower surface of tho animal; bfit these, i^t ead of leading into a tuft pf JitUe t Rhes 
radiating anmiig^t the organs of the body, admit the air into a small closed Bag^ con- 
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taining a packet of minute plates, laid side by side like the leaves of a lio^'k (Fig. 140). 
These animals possess six or more eyes, placc'd on the anterior portion of the cephalo- 
thorax (Fig. 1«53). They are always ocelli or simple eyes, eCrci^fur- 
^o nished with its own sepaiate nervous fibament. 

/ \ Pulmonaria form two orders —tlje Polymerosomata or Pedipalpi^' 

~ ' - ^ in which the gbdomoJi is dis tMi( >t ly .-aBnulated and attaehudr4a_j}^ 

l-'ig. l.'iS — Ejxb eephalothorax by its w hole breadth, and the iJimerosopiata, or true 
of spider. Spiders, in wliich that region of the body presents no signs ot se^cn- 
tation, and is eonneeted with the preceding segment by a narrow peduncle^. 


OllDEB, IV — PEinPALri on rOLYMmOSOMAXA.. 


General Characters. —The juincipal distinctions existing between these nnitrials 
and the true Spiders, w hieh^jConstitute thi’ fulloiving order, arc the great development 
of the. palpi, w'hieli always form laige ann-like prehensile organs, often terminated by 
a pair of injijiers, and tlie distinct y annulated structure of the abdomen! The sjtMi is 
alway.s hard and hyrny ■ and the abdomen is attached to the back ol the eephalothorax 
by its entire breadtli. 

Divisions.- -'Phis order includes only two families, and the species in these arc 

not particularly numi:rous; but few of the Arachtuda are more reiioiviied than these, 

from the univers.il dread 
« 

inspired by the venomous 
powers of their best known 
representatives, the Seorjiions. 
Tliese form the family Scor- 
pionida;, characterized by their 
elongaled tail-like abdomen 
(Fig. lol), armed at itg extre¬ 
mity M'ith a sort of hooked 
claw, ■which, "when tlie crea¬ 
tures are in motion, is always 
cairied over the hack in a most 
threatening attitude. This 
eljffl'-liko organ is the sting, of the formidable nature of which such extraordinary 
accounts are given by the natives of those tropical regions to which, fortunately for 
Europeans, the largest and most dangcrims species are confined. The poison glands 
are situated dose to the base of this organ, and their ducts run to its point, so that 
when the creature sti ikes with its weapon, a small portion of the venom is instilled into 
the wound. Whether this venom is ever fatal to human life, appears still to he a matter 
of dispute ; hut the effects of the Scorpion’s sting are, doubtless, very disagreeable; 
it often produces great and painful sw'elling of the part wounded, accompanied 
in many cases w'ith vomiting and other symptoms. Moreover, the venom of 
some species is said to he rapidly fatal to man ; and an African genus has received its 
name {Androctonus^ manslayer) from its evil reputation in this respect. As to'the/ 
effects of this poison jipon smaller animals there can be no doubt; as the Scorpions 
destroy their prey, which consists principally of insects, by holding them in their 
claws, and stinging them to death. Some of the^largcr species also capture am nil 
lizards^’and other animals, which they destroy in the same manner. 

Th5 Scorpions have four pairs of stigmata and piilmonary sacs placed upon the firit 
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four sGgTHcDt^of the alidouncii. Behind tlic last pair of legs, An ^p K -lilr n 

organs is placed, the ol&ce of which is not known; but the aperture of the gQiLcrotive 
orgti^^ ^ ffi'twern t h oi n. The loiiialo Scorpion exhibits the greatest care for 

^G^y5UiHi& carrying them upon her back for some days after they arc hatched^ and 
Attending to them closely for a])out a month, after wdiich they arc able to take care of 
themselves. They generally live on the ground under stones and in daik pla(;es, coining 
out at night iji search of prey; but they frequently find tbeir way into the interior of 
houses, where they arc soiiictii^es so numerous, that in some places it is said that 
scarcely aii article of furniture can bo moved without the greatest danger of being 
stung by some concealed Scorpiojj, in iLuted at this iincxpoctcd intrusion on his privacy. 

The animals foiming the second family, the Thdyphonnla:, present an appearance in 


some degree intermediate between the Seorpions and the true Spiders, 
is short and roundc'd, but distinctly annulated; the cejihijo- 
thorax forms ^a single mass, the jialpi are very long and \ 

stout; but, instead of the pincers of the Scoipion, they are vX 

termL'_“t‘>d by a moveable claw, capable of being applied to \\ 
th(> inside of the preceding J‘»int, and thus foimiiig a prehen- 
sile organ. The strui-turc of the anterior pair of feet is very 
remarkaulc; they are much thinner than the other three pairs, / / 

and the tais^are formed of a great number of joints; so that J j[ 
the limbs arc ^.-onverted into long Ilexible organs of toucb, } 

which jirobably fulfil the ollioe of antenna!. Many of them fip. i; 
arc laige animals, of a somcvihat forbidding appearance, 


The ^hdomen 


fig. 155—I’hijnuR lem- 
fuiuus (I educed). 


whmh, like the Siorpions, can nm in cverj diiectiou. They are almost confined to 


tropical countries, inhabiting piiiieipally the hottest jiaits of Asia and America. 


OltDFR Y.— Ill.MtllOSOMATA. 

General Characters. —The giiiei-al appearance of the animal.s forming this order 
must be*familiar to all our readers. The body consists of two distinct portioiis,* of 
which the anterior, or eepbali^^ho**'*^, is usually ot an oyal form, and covccild wjitli_a 
plato of a somewhatiiurny uonsistcnce ; w hilst the posterior (the abdoiggn) generally 
forms a soft, roundish mass, w'ithout any traces of segmentation, and which is, attached 
to the base of the eejihalothorax by a iittri'ow peduncle. 

On its anterior portion the cephalothorax bears su^ or eight siinjile eyes (Figs. 138 
and l/iB), which are usually situated on a slight eminence. Below and in front of these 
are seen the lar ge m andibles (Figs. 138,139), W'hieh serve the Spiders for thedestiuction 
of their prey, below W'bieh,i3 the opening of the niouth, furnished with a pair of masti¬ 
cating jaws, or maxilla). From each of these springs a long, jomted palpus (Fig. ] 39), 
W'liieh in some instances appears to be converted into a supgl^pntary leg. These 
organs occupy the front of the cephalothorax. Its lower surfiice hears lour pairs of 
j^ted legs, furnished at their extremities with claws, which are often of a very 
singular, comb-like structure. 

% The pulmonary sacs, which are contained in the abdomen (Fig. 140), arc either twro 
or four in number, opening by stigmata in the lower surface of the abdomen. Besides j 
these respiratory organs the majority exhibit an aperture at the extremity of theabdo- 1 
men, from which tflar^^a t trac h ega„ aii3c, and ramify through the organn of the h^y. j 

But the most remarkaU e organ s, perceptible on the abdomen of spiders, ^re the 
tptrjuereis (big. l4o /“), by means of which these animals spin their curious and often 
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Itcautiful -vvobs, which have attracted the attention and excited the admk-ation of man¬ 
kind in all a<?cs. These g;)innercts.^trd little teat-like organs, placed close to-JJie 
extremity of the abdomen, on its low«r aurfaec. 'J'hey are sometimes Xf'iUj ffTmetimes 
six in number; and may usually be recognised by the naked eye. Each of them bears 
at its apex a multitude of minute tubes, of whie,h as many as a thousand arc jircsent in 
; so that the^delic^atc thread, by which Uicse creatures suspend themselves 
la the air, Tnut^t-ficqucatly he composed of at least four thousand slondcr iilamcnts. The 
substance of which the thr(*ads arc composed is secrotyd by glandular organs, situated 
in the abdomen, clo^o-to the base of the spinnerets. lt_is a viscidJlmd, which speedily 
hardens oh exposure to the air. 'J'lie spider usually eoniiuem-cs its thread hy applying 
the si uimei'ets to sonic fixed object, to Ibis the glutinous secretion attache.^ itself, uhon 
the movi'ments of the ereatuie aie siiflieient to diaw out the matcriaks necessary for the 
continuation of the thread Tlu' hind feet are aliii'ays ajiplieil to the thread at a shoit 
distance from the sjnnnerets, piohably in order to bung the numerous filaments into 
contact before ibeir liauleiniig lias, proceed* d too far to allow of their adliesion. This 
power of spinning tliu ads i,s of the greatest importance to all these animals, as it not 
only sei’ves many of them for the ennstruetion of dwellings, and of nets for the capture 
of picy, but appears to be coietantlj emjilojed in seeming tliem fioin falls whilst in 
motion, oi in desei'iiding in a direct liiu' lioiii an elevated jiosition to some object below 
them Many of them have the fa( ulty of cnutting threads, one end of w'huh floats 
fi'oely in the air. until it mei'ts w ith some object to which it adheres. # 115 ’ tins means 
ejiidcrs often form natural bridges, hy winch they can jiass oa'ct brooks and ditches. 
Some species avail thi'inselves of the same jiower to take long flights in the air, wlic'rc 
they otten attain great altitudes, 'i’hose spiders, whose instinct prompts tlu*m to employ 
their sjiinning powers in regular weaving ojiei at ions, manifest thus in various w ays. 
Some—c>f w'hicdi the common garden SpidcT {Epnrn diadoiia, Fig. 15()) is an c'xecdlent 
example—con.struet a heautiful net, composed of .stout radiating lines, lut-isveted at 
tolerably regular intervals by circular filaments. It appears that tlie latter arc 
besot by an immense number of viscid globules, whieh doubtless assist gfeatly in 
entangling any insect that is so unfoitimate as to come in contact with the web of the 
destroycT The mode in wdiieh the cicatiirc forms tin's elegant .structure—its readiness 
to rush out of its concealment the moment some haplc’ss hy has become entangled in its 
meshes—the rajiiditj’ with which it shrouds its victim in a silken coat—and the care 
wuth which it rejiairs any damage done to its not—are all so exceedingly interc'sting, 
that we regret tliat our space W'ill not jictrait us to dwell at length upon these* points. 

The nets of some of the large tro])ieal Spid'irs are said to be of stiength 
sufficient even to rapture small birds Other specie's—such as the e'tinmioii lloiise'- 
spider [Aranea \^Tigenaruf\ doumtii'a, Fig. I 08 )—weave a clo.se eloth-liko woh, usually 
placed in ohsc'ure comers, this is furnished with a sort of funnel-shaped cell, within 
which the Spider lies in w'ait for his prey. Others again employ their silk merely to 
line the hole's and crevice’s wdiieh foi m their ordinary jilaces of abode; and some of 
these exhibit great ingenuity in the construction of their nests. Anotljcr purp eisc, to 
which thi.s secretion is applied hy all Spiders, is the formation of little silkyj’uscs, on 
cocoons, for the ^gcejption of the eggs, ■w’hich a few species carry abemt "with them. 
Attempts have been made tej employ this silk, which differs considerably in its texture 
from^at of which the nets arc constructed, for industrial purposes ; hut hitherto with 
very ffitlc success. 

The Spiders are all predaceoua animals, and generally of an exceedingly fierce and 



141 


THE HOUSE SPIDER. 

- « - 

sanguinary disposition. Thoy prey with avidity \ipon insects and other articulated 
aniimih^f smaller |izc tlian themselves; hut, unless in Bclf-dcfence, they do not 
appearfS^urn their weapons against the higher animals. Nevertheless, the gigantic 
.spe(‘ies of Mygalt^ W'hich inhabit tropical countries, have received the name of Bifd- 
spiders, from a belief that they fr'cpiently attack and devour small birds ; and Madame 
Meri an, in her book on ^e Insects of S urinam, has given us t, most striking representation 



of a IbrjaJe in the act of devouring a small bird, w^hich he has, to use the lady’s oum 


expressKtn, “ t^nn from its 
nest.” It is t(* he feared, 
however, that in this in¬ 
stance, a!i in some others, 
that enthusiastic natural¬ 
ist was nfisled hy Indian 
tab's, for, from all that we 
know of the Spiders of the 
genus Mygnle^ they are 
strictly ti'rrc'strial in their 
habits, and gi'nerally st'ck 
their food upon the sur¬ 
face of the ground. 

Divisions, —We di- 
vid(' the Spiders into threo 
families, distinguished at 
once hy differences in 
their structure and ha¬ 
bits. Those of the first 
family ,the Araneidas, have 
the eyes in two rows, one 
behind the other, the ter¬ 
minal claw of the man¬ 
dibles directed inwards, 



Fij?. 158.—.4.ranca (Tegenaria) domestiea. 


and the palpi, although often long, never converted into foot-like organs. 
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usually jtossoss six spinnerets and only a single pair of pulmonary sacs. All these 
Spiders sjiin themselves a dw elling-place, which is also gonei’ally connected with a net 
for the capture of prey. Peihaps the best known of those is Hic'Jipeira (Fig- 

15C), whose threads often force themselves U 2 >on our attentiou in a veiy disagreeable 
manner. > 


This species f)nns one of the most beautiful of what arc called geometrical 
webs, many of the others, form a somewhat similar stnietuie' although without dis- 
pla 5 ’ing the same wonderful regularity Of these the Malmignatte {Theridion Malmuf- 
nalta, Ihg 157), a Npider much di cadcd in the south of Em ope, is an example. Ovu’ 
common House Spider (Atar/ai dvuiestica, Fig 158) is another well-bnown species, 
ofluidiug the ('yes of the h.)u^ewll'e as it constantly does by weaving its duskj web 

in all dark comers. One of tlie most 



remarkable members of this family is 
the Atgyromta agmitua^ or .Diving 
Spider (Fig. 150), which weavi's itself 
a curious little hell-shaj'ed dwelling at 
tUc hottom of the w'ater, to which it 
ri'tires to devour its jui'y. As, not¬ 
withstanding its acpialie habits, tins 
animal, like the rest of its order, is 
fitted only for aeivil re.siaralion, it 
takes care to till its luimatm e dome 


with air, whieli it earnes down with it from the surface amongst the ban.': with wbieli 
its body is tbukly dothed; a process 'very clo^ely resembhng that by w hieh the earliest 
diving-bells wi'ie su]»j)lied with aii. 

llie second family, the Lycosxda^ agices in the structure of its jaws and palpi, and 
in the iiumbei of its spinnerets, with the Atamido', hut the eyes arc arranged iii tbice 
row's. Unlike the the animals of this family never constiuet legular webs 

f(s.r the cajituie of jirey; their utmost exertion of instinct, in this ducctioii, cim-sisting in 
laying a few tliieads in the neighbourhood of tboir dwclhiig-place. 'J'hey generally 
live under stones, in boles in the earth, or in old w'alls, somotimes lining their habita¬ 
tions with a silken tapestry; and some, which live upon trees, weave tlieiuselves a 
silken nest amongit the leaves or on the bianehes. They all take their piey by force; 
some of them running it dow'n. by sw'iftness of foot, whilst others spimg suddenly upon 
their unw ary vi( tim. Perhaps the most eelebiated of these Spiders is tlie Tuiautula 
{^Lycosa tarantida) of southern Europe, whose Lite is supposed by the native's of Italy to 
cause, death, unless the patient he relieved by music and violent dancing. Some of these 
Spiders can run in any direction. A common example is the UnUicus scemeus, a small 
Bjiecies banded with black and W'hite, whicli may frequently bo rm't with on garden 
walls. Most of the Eurojican species are small; but in hot eliniaU'S they attain a size 
Bcarcely inferior to those giants of the order which form the thiid family, the Myyaltdcr 
III these (Fig. 90) the palpi are of great length, ti'iiniiiated by a claw. The last joint 
also has a regular sole, like that of the feet. The mandibles are of very largo size, ard 
their terminal claw*is directed downwards (Fig. 138); the pulmonary sacs are four in 
number (Fig. 140) ; and the abdomen bears four 8j)iiiuerets at the apex. Some of tliose 
Spi(^rs attain such a large size that theii extended legs occupy a circle of six or seven 
inches in diameter; and it is to these that the piuetice of bird-catching already 
alluded to has been ascribed. Species occur on the shores of the Mediterranean; but 
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they are, for live most paii, confined 



Fiir. ](iO.-»Nesl of Ctcni/.u. 


to tropical countries. They resemble the LyeosMict 
in their habits, generally living on the ground, in 
holes, or under stones. Some of them form long 
twisted burrows for themselves, which they ^jne 
witli silk; and these burrrows sometimes extend as 
much as two feet bejow the suifaccof the giound. 
Some, like the Ctetiiz<t, close the mouth of their 
subtenaru'an residence with a most ingeniously- 
eonstrueted trap-door (Fig. 1(50), which the in- 
liiihitant closes with the utmost pertinacity wlu'n 
any attempt is made to invade the piivaey of his 
domicile. Hence the Cteniza — ol whuh several 
sjiecics arff found in th# south of Europe, and on 
the shores of the IVIediterranean—are gcmeially 
known as TV ap-door Spiders. The bite of the largo 


tropical species is said to be veiy dangeious. 


Ci.Ass Vn.—M yhiapoda. 

General Characters. —Tlu' .small < lass of ^hjriupoda, of which a characteristic 
example has already been figured (Fi};- 3), is in its general characters very closely allied 
to the insects, aUhough in some respicts it appears to approach the Crustacea, e-peeially 
the air-hieathing Tsopods [(huscida). In the mature state their bodies aie generally 
elongated, and eomposed of numerous segments, of which only the first and last exhibit 
any difference in strueturo from the rest, the articulations of the body hi'ing generally 
exactly similar, and beai ing each one or two paire of jointed legs. The head always 
bears a jiair of pointed antennae, very .similar to those of many insects; and bohiud the 
insertion, of these, on each side, is a vaiiable number of simple eyes, which, however, 
arc sometimes wanting. The mouth, in its geneial stmclurc, bears a considerable 
rescmhlaRce to that of the masticating insects, hi'ing'furnishcd with jaws, palpi, and an 
ujipcr and lower lip. Be'-ides these organs, it is armed |»elow with a pair of pow'crful 
hfolcpd jaw^?, uhieh are porforatetl at tlicir extremity apparently for the emission of a 
venomous fluid. These arc the principal agents in seizing prey. 

The succeeding rings, which admit of uq division, into thorgx and abdomen, are 
each furnished with one or two legs on each side; and close to the insertion of the 
feot^ _jhe stigmata, through which the air passes into the trachea?, are situated. It is 
remarkable tliat, in those species ivhieh possess two pair of feet on each ring, each ring 
also hears a pair of stigmata ; whilst in those w'hich have the rings furnished with only 
a single pair of members the stigmata occur on alternate rings. Ileiiec Latrcillc, and 
after him several naturalists, have considered that in the latter case the lings are only 
half segments, two of which go to form the equivalent of the segment of the double- 
footed forms. The tra ohrm rnnwfy through the organs of the body in exactly the same 
maimor .as-thtlsiTof IflSNits. 

• In their internal anatomy they also exhibit a great rcsomhlancc to the insects. Their 
nervous system consists of a series of ganglia runniiig along the ventral portion of tho 
body, and usually uuitQd by a double thread ; and the circulation is effected by a long 
cylindrical dorsal vessel, the structure of which will be explained under the following 
class. The Afynapoda are all uaiiSfiyuft] animals The g rit ^ccs o f the generative apparatus 
are frequently situated qi th e anter ior portio n, of tho body. In some Mpriapoda the 
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young, on first csonpmg from the egg, possess nearly all the characters of their parents, 
although the number of segments and limbs is always less, and increases at each change 

of skin; but som*j as tlic /w^j^'idergo 
a sort of metamorphosis (Fig. 1G1)» 
coming from the egg either quite desji- 
tutu VdlJiiut. or furnhshed with only 
tlireo iiairs of these organs; and it is 
not until aiier-aeY eraij mou ltin gs that 
thc;f attain the same- nuniLcr of. kgs 
a& their pa rents. This process ap’iears 
to bcciipy a considerable periodand, 
aeeoiding to the observations of l*ro- 
fessor Savi, the luli occupy two years in theur development before the sexual oigans 
malce their appearance, 'fhis metamorphosis, such as it is, indicates the close aUiauee 
of these creatures with the insects; and many authors either imdudc tl.cm in the class 
Trisi'ctdf or, retaining them in a separate class, associate with them some of the apterous 
insects which present the closest resemblance vnh them in their earlier stages. 

Divisions. —Tlic Myriapoda foim two oulers—the Chdopoda and the Vhiloynatha^ 
which may be readily distinguished by the structure of tlu* iinteniice; those of the former 
never being eom]»c)scd of h ss than fourteen joints, whilst those of the second order 
always consist of seven articulations. ^ ' 

Onni u I.— Ciulopoda. ' 

General Characters. —These animals are usually of a flattened form, with the 
rings protected both above and below by a moic or less flattened horny plate, and each 
ring bears only a single jiair of feet, those of the hinder ring being directed backwards 
liii the form of a pair of jointed tails. The juatennae arc long and always composed of 
af Ic-ast fourteen joints. The structure of the mouth has already hcien desciibed. 

These crcatiu'cs usually live ip the earth or under stones. Thc'y run with consi¬ 
derable swiftness in pursuit of their prey, and can even piogress baekw'ards by the 
assistance of their tail-like hind legs, -which at other rimes aic (bagged helplessly 
behind them. Their food consists of insects, which they seize with the pow’ciful jaw- 
like organs attached to the lower hp ; and these organs aic sui>j»osod to inject a i>oison 
into the wound they inllict. The bite of some of tlie large tropical species is said to 
be exceedingly painful, and even more injuiious than that of the Scorpion ; altliough 
the appliention of ammonia to the wound speedily relieves the pain of the bite. 

Divisions. —The Chilopoda ai’c divided into three familic.s—the CcrmaiUd<Sy the 
Scolopendridtc, and the Giophilidcr. Tbe CirinatudiC have the body rather short, with its 
upper surface covered by eight plates, its ventral surface by fifteen; the legs are very 
long, and terminated by feet composed of numerous joints. These animals are all 
exotic, and generally of small size, They conceal themselves amongst the beams and 
joists of houses. 

The Scolopendndaj well known as Centipedes (sec Fig. 3), have the body long and 
divided into an equal number of segments on both surfaces, with the legs rather short, 
but stout and -welf adapted for active motion. This family includes all the most 
powerful and predacious species, those of hot climates certainly attaining a length of 
twelve inches; and, if we arc to believe some travellers, still more gigantic species arc 
to be met with in particularly favourable situations. Thus UUoa states that specimens 



Fig. IGl.—Tranhformatioiis of lulus, a, h, c, suc- 

CCb&lVt Stlgeb, 
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have bcens?ei^n Carthagena exceeding three feet in length and five inches in breadth, 
the bite of which is said to be mortal; but these dimensions arc so far above those of 
any d^iipedes thsft have ever been brought to Europe, that we may be pardoned for 
nseeiving them with some httle incredu¬ 
lity. Our British spc'cics, of which one 
of the commonest, tlic Lithobiut ford- 
patu% is here represented (Fig. 162), 
arc of comparatively small size, rarely 
exceeding tw(» inches in length; but 

even these, v^ion seized, will turn and 
• ' ... • . 
attempt to fix their jaAvs into the skin 

of their captor. 

The Geophdidee, of which a common British species ij figured above (I^g. 162), 
are distinguished by their very elongated and almost thread-like bodies, composed of 
numerous segments, and bearing a gieat but variable number of feet. Some species 
are phosphorescent in the dark. One of these, the Geophilus electricus, is not unfre- 
qucntly met with in the neighbourhood of I.ondon. 



Fip. 102 .—H, Luhotiins lorcip.itu.-;; i>, Geophilus 
loiigicuiiiib. 


OllDER II. —CuiLOOXATUA. 


General Characters. —In the CkUoynatha the body is generally of a convex 
form, compo^d^of numerous homy arches, below which an immense multitude of little 
feet may bo si'en, whciKic the name of Millepedes^ or thousand-legs, by Avhich these 
animals are commonly known, is di'rivcd. Each segment of the body beais two pairs 
of Jirab^ with the exception of the hindmost segment, which is destitute of those 
organs. The iliitc,ii][iaLafP shcal,and composed only of Hovyn jnipta; and the poweiful 
biting jaAvs of the Clnlopoda are reduced to a rudimentary condition,—the other oigans 
of the mouth also undergoing considerable modifications. As might he expected from 
this difrcrcnce in the structmc of the mouth, the food of these animals difibrs greatly 
from thfll of the predaceous members of the pn'ccding order; and the Chihymtha ore 
found to feed principally upgn vegetable niattei-s, gem'rally Avhen in a state of decay. 
In accordance with this change of habit, the movements of the creatmos, notwi^ b- 
standing tlieir immense niimbcr. oLiegs, arc ahvays ATvy^^Mr-, and they generally 
endeavour to escape danger by rolling themselves up into a hall (Fig. IGJ). They are 
to be met AA'ith constantly in damp mos.s, and a fcAv live under the bark of trees. 

Siwisions. —The first of the four families into which the Chdognaiha arc divided 
contains only a single minute, but very curious, creature, which is often found in great 
abundance under the bark of old trees. It is about a sixth of an inch in length, com¬ 
posed of eight segments, exclusive of the head and tail. On each* side of the body there 
are nine tufts of little curved hairs; and the extremity of the body is furnished with a 
tuft of longer straight hairs. This animal is the Folyxcmis layw'us ; it forms the typo 
of the family Pol>jxcmd<c. 



Fig. 1C3.—l’ul>(lebinus. 

Bpccies, the Polydesmtts eomplanatus (Fig. 163), 


In the second family, the Poly- 
di'smidar, the form of the body ap¬ 
proaches that <jf the Scolopendridix 
in the preceding order, being flattened 
and rather soft; but in other respects 
the animals resemble the Iididce. One 
is an inhabitant of Britain. 
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Fi{f. 161.—lului. 


morons segments. 


In the lulid(t {lulus, Fig. 164), tno oody is elongated, and nearly of'll cylindrical 

form, bearing 
no iiyitJS’iidera- 
blercscm bianco 
to a thick worm, 
in which the 
skin has become 
' homy and di¬ 
vided into nu- 

These animals arc constantly to bo found in dahip moss, and 
soriK'times crawling upon trunks of 
trees. When alarmed they coil 
themselves up in a spiral f rm (Fig. 

16o), wuth the feet entirely con¬ 
cealed. Their march is very slow, 
and, from the shortness of their 
legs, appears more like a gliding 
motion than a walk. 

The Ghmrrufcr, forming ihe fourth 
family, have a short oval body, 
closely resembling that of the Woodlouse, w'hieh they also resemble in' their habit of 
rolling themsehes into a pcTfect ball when in danger. The body is convex above 
and c()ncave beneath, where it is furnished with a row of small scales on each side. 
These animals live under stones. 



Fip. ]6."» - Ii.lus with the body 
coili‘(l up, aM(l the fioiii of the 
bo(l\ UTU oiled,the antennse 
ma^^iiihed. 



Figt* IGO.—Glomeris 
niargiiiata. 


Class VTII. —Insecta. 

General Characters. —Wc come now' to the last and highest class of articulated 
animals, including the innumerable host of true insects—creatures w'hich, in whatever light 
we view them, always present many points of the highest interest to our observation. 
Whcth(*r w’e consider the history of their curious transformations, their extraordinary 
and often beautiful ft)rms and colours, their wonderful instincts, and the close appioach 
to reason exhibited by some of them, their effects upon our persons and property, or the 
extraordinary means by which nature avails herself of the instincts of some species to 
put a cheek upon the ravages of others—we always meet with much to command our 
admiring attention ; sufficient, in fact, to render the study of insects one of the most 
attractive pages of the book of N ature. Entomology has this additional recommendation, 
that it is one of those branches of Zoology that may he pursued in any situation. 
Insects abound everywhere ; and wherever they occur their habits may be observed, and 
their structure investigated. Wc regret, therefore, that our limits forbid ns from giving 
more than a very bare outline of their history. 

Inset t«, in their perfect state, are distinguished from the other articulate animals by 
the possession of six legs and two antenmn, and by the division of the body into three 
disUnet re gio ns, the head, thorax, z.w(Si abdomen (see Fig. 167), of which the second bears 
the organs of motion. They respire by trachero, arc generally j jjmixhpd with wings. 
and almost always undergo a series of transformations metamorphosis) before arriving 
at their mature and reproductive form. 

Like the other Arthropoda, the bodies of insects arc composed of distinct rin^s or 
segments, and these ore generally of a ho^iy consistpney, united to ca<^ other by a 
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iMmbranoui Ifo 'irbioh giTc* floiibility to the whole. In wmie caaes, howevor, the 
attachment of the muscles, and the tubes composing the limbs are generally of a harder 



H«Pd. 


Thoraa. 


2nd pair of Wings ^ ^ 


8rd pair of Legs_ 


Abdomen. 


Tarsus ' 

^ W7*““Anatonjy of the external Skeleton of an Insect. 

the rest of the integument. 'Hie ^number of segments of which the 

am J Insect is normally composed is J5fclteea\' but some of them aro occasionally 

^gamated together, or concealed by the others, so as to make it appear that fewer 
segments are present. 

** composed of a single piece, which beasa theeyes 

the^ mouth. The eves (Fiir. ’ isaiiMaiii.vm.. u 

168 ), which are amongst the 
most wonderful objects in na¬ 
ture, are almost always of the 
kind called CQ^und; that is 
to say, they consiat of a multi-' 
tude of little hexago nal fa cets. 

Iwught close together on each 
^de of the head, each furnished 
a cornea, a lens^a coi#jjg,o£ 
pigment, .aml-A aerwma fila¬ 
ment The numbor of these 
little eyes is sometimes most 

extraordinary. ^ The eye of the oommoii House-fly has 4,000 of ttiem: 




•'■Tf 


Fig, 168.—Head and £ 3^08 of the Bee. 
antennae; ft, ooelli; A, facets enlarged; Bp the same 
with hairs growing between them. 
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Dragon-fly more than 12,000; of a ButtcriJy observed by Puget, and that of 

a small speeics of Beetle [Mordella) no less than 25,000. Ir'.addition t}j,J;heso 
compound eyes, many insects also possess two or three or simple eyes (Pig. 168), 
plac'cd on the head between the large compound organs; these appear to be very similar 
in their structure to the individual eyes of which the cdhipound eyes are composed. 

The aiitennac are usually (jiiaebcd to the front of the head, l^cirs’ccn the eyes. They 
are cxcecdi njily vari able in their form, and probably vaiy considerably in function, 
althou^i their general ollicc appears to be that of organs of touch. In seme instances, 
however, their conformation appears to indicate that they arc the organs of some special 
sense ; and the functions of smell and hearing have been attributed to them by difft'ront 
observers. In their most ordinary and simple form, they are more or less filiform 



Fi^. 1C9.—Antcnnta of various Insects. 


organs, composed of a very variable number of joints. Sometimes they are thieltcned at 
the base; sometimes at the apex. In some cases the whole or part of the joints are 
furnished with one or more processes, bristles, or hairs, giving the entiic organ a comh- 
like or feathered appearance; in others the terminal joints are converted into bread 
^ates, folded together like the leaves of a hook. Those, and several other forms, are 
represented in the annexed figure (Fig. 169) j and wc shall meet with a still greater 
variety as wc proceed. 


I The structure of the mouth 
in insects exhibits very remark¬ 
able modifications; and these 
are of the utmost importance 
in the classification of these 
creatures. In some insects the 
mouth Is formed exclusively for 
^ti^; in,i»ther8, as exclusively 
for suction; whilst in others 
again i t Is fitted for the per¬ 
formance of.^oth these actions; 
and the form o? its^nstituent 
parts of course undergoes cor¬ 
responding changes,—but the 
same organs really exist in aU, 
in »dificd in appearance, indeed, 
■o M lometiines to be scarcely recognizable. 


Fig. 170.—Head of Cockroach. 

a, labrum; b, mnndiblcB; c, 
maxilla;; d, ir.axillari palpi; 
«, touffue; /, labial palpi; 
antenna); fi, compound eyes; 
(, ooelh. 





Fig. 171.—Parts of the Moatk 
of Curabus. 

a, labrum ; i, mandibles; e, 
nuaxlllsB; d, labium. 
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In the maallcating or biting insects, the mouth (Figs. 170, 171)> consists of six 
separate organs ; an^pper lip (fabrum, a) attached to the lower part of the front of the 
head ; a'lJSiir of horny, curved, biting jaws {nMndibleSf i), which arc usually |irmed with 
teeth; a pair of chewing jaws { maxiUcc., g), generally composed of four pieces, and be^;£^. 
eSh» one or twu pairs of jointed palpi; and a lower lip which closes the 

mouth from bonoath, o^d also bears s^.single pair of^palp* (Fig. 170, e). On its inner 
surface it is fianishcd with a membranous or fleshy organ, to which the name of the 
1ms been given. • 

Amongst the Ilccs the organs of the mouth take another form, which, whilst it 
leave* a portion of them fitted for biting, converts the remainder into gcuuuie suctorial 


• XJJI. \>W ‘Antenna 


Mandible 


Maxillary Palp ' 


Labium 






Labial Pulp 


Lateral Lobes of 
the Tongue 

Tonguo 


172.—Tlead of Anthopbora. Fig. 173,— Parts of the Mouth separated. , 

organs (Figs. 172, 173). The pqrts thus modifie d-im^Lihe maxilla) and^lahium; the 
%mcr (Fig. 173, c) become greatly elo ngate d, forming a sort of jointed sheath which 
incloses the elongated tongue (Fig. 173 d), constituting a tubular organ through which 
the fluid nourishment of these crea- rt 

tures can be sucked up. The 
mandibles and labmm (Fig. 173, 

«, h) retain their ordinary form, ^jf 

and the former are constantly cm- j^ B I Jy 

ployed in the numerous ingenious ^ g ^ H ' 

operations which these industrious A n Ift / 11^^ 

creatures perform, a ^ j H - /I 4* 

The suctorial mouth presents A Vj i ^ * 

three principal ferns. In ^e ^pt . 
t^jtfiies and their allies, the sucto- 
rial organ consists of a laaptMnk, 

which, when at is crriMbmp Pig. 174.— Mouth of Sphinx. J 

spirol form bcQOfttlx tho liofld lary palpi; /j, labrum; ij, labium j (pt labial palpi; 
(Fig. 174). This m, mandibles. j 

composed of the terminal portima hi the pi ajoHas. which are more or less '*longated,and 
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form two long' wfittid'cd tnties, adhering together alongtheir inmef anrf&cps, and forming 
a doiiblp .tub.uIar organ, through which their possessor sucks the juices of flowgrR, The 
marHhuy jmlpi arc generally of very nmall size, and only to be detected by dissection ; 
blit the labiun a^. although very small, usually bears a pair of y ^ ryja rge^ hai ry palpi, which 
form the cushions between which the trunk is coiled up when at rest. The mandibles 
and labrum tire also present, although in a very rudimentai'yocondition, and always 
concealed under the hairs ■with which the heads of Butterflies are •clothed. iL'his 
structure of the mouth, which is characteristic of thw order Lepidoptera, will be easily 
understood by reference to the annexed figures (Fig. 174), in which the organs are 
represented separate. * * \ 

In another form of suctorial mouth, which is characteristic of the order Hhynchotay 

including the Bugs and their allies, the 
mouth is furnished with a jpinted roatruqa, 
formed by the coalescen ce pf the labial palpi 
(Fig. 17d a); this is in fact a tube, split 
down the front, and ii^osing four brist^- 
like organs (Fig. 175 b c), which arc in 
reality only the m odified mandibles a^ 
maxilla}. By means of these bristles, which 
are sharp at the point, the wound 

the tissues of the animals^ or plants npon 
the juices of which they feed. The Igbrum 
is generally rather elongated, and serves 
to close the basal joint of the rostrum. 
When in the tube, the bristles are pressed very 
close together, and two of them generally 
adhere in such a manner as to lead to the 
Tig. 175. Buccal apparatus of an HemiplcrouB appearance of their number being only three 

(5 ); they are inserted into the head by 
broad bases (c), to which muscles are attached; and by the action of these they are 
exserted and retracted. 

A third form of suctorial apparatus is presented by the BipUray or two-winged flies, 
of which the common House Fly 
is a familiar example. These possess 
a^woboseis (Fig. 176), generally of 
a fleshy texture ; this is composed 
of the lower lip, is usilally bent up¬ 
wards at a short distance from its 
base, and terminated by a hxoad flap 
(the representative of the labial 
palpi), which is constantly used as 
an organ offoueh. The up p e r but- 
firee of this probosci^ which forms a 
tube, is opened below the knec-like 
bend, tirgrrs issu e to the true buccal organs, the mandibles, maxillae, and labrum, which 
in many ot these animals adimre the form of bristlea m iLlao cets. and are employed in 
^ercing the duns of other animals and suolciug their blood. The martilg are generally 
furnished with a pBix..df palpi, consisting of one to five joi^; and when, as is 


t‘ t - 




Fig. 176,—Proboscis of a DiptereitB Insect {Tabamtt). 

.eyes; a, ocelli; m, mandible; mx, maxilla; 
lUary palpus; 1 ^, laUum. 
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sometimes case, the maxiUse, \Atli the other internal organs, are reduced to a rudi> 
mentary condil^n, the maxillary palpi are inserted upon the stalk of the labium at or 
neai' the bend. AU^these types of structure undergo great modifications in different 
groups of insects; and these differences furnish some of the most important characters 
for the classification of these animals. * 

* The second division of the body of msects is always composed of three segments, 

although these are fre%aently amalgamated together in siich a as to be almost 

undistingiiishablc. The three segments together form the thorax (see Fig. 1C7); but 
they arc individually distinguished by names indicative of their position in the body, 
the first being called the thorax^ the second the nmothorax^ and the third the 
metaihorax. They vary greatly ii> their comparative sire, and in the amount of their 
surface visible on the upper part of the body. In some insects all the segments are 
equally uncovered, whilst in others only the prothorax is visible when the wings are 
closed; and every intermediate form may be mSt with. * 

The thoraoic segments always bear the organs of motion, which, in most insects, 
consist of six legs and four wings. The form of these organs is very various; but 
their general cohs^cHon is always siquItBr. The centre of the lower surface of the 
thorax, or breast, is occupied by a narrow piece called the which frequently 

projects as a ridge externally, and generally gives off an internal process for the 
insertion of muscles. On each side of this are the sockets for the legs, of which each 
segment of tfae thorax bears a p^. The first joint of the legs, called the (ifiauL^OLiup), 
is sometimes iiffmoveably attached to the thorax, sometimes articulated with it by a 
sort of ball and soeket joint. This is followed by a second piece, the trochani ery which 
unites the long tjuglu^^mur) to the coxa; this varies greatly in its form, being some¬ 
times ring-shiuMd, sometimes fewming a triangular piece applied against the base of 
the thigh. The thighs arc generally of a rounde<l form, frequently thickened in the 
middle or towards tJie extremity; they arc often, especially the hinder pair, of very 
large siiiT;, and armed with spines of greater or less magnitude. Tbr fihiliTlIff^ (nr fiitir), 
which a^e articulated by a sort of hinge-joint to the extremities of the thighs, arc 
generally about equal to these in length, but thinner, and ficquently more or less flat¬ 
tened or angular, and furnished with numerous spines or bristles. At the extremity of 

* the tibia comes the nr fiipt] which sometimes consists of hut generally of 

I from t^eetofiye jfiints. The lower surface of these feet is generally flattened and 

converted into a sort of sq^e . covered 
with very close set hair ; and the apex 
•of the last joint is almost sdways fur¬ 
nished with a pjth of j^ws, often 
beautifully toothed, and in many eases 
accompanied by a pair of soft mcm- 
bjgin^sja rgans, called fulvil^ which 
are v6ry distinct in the common 4y. 

These adhere, lijc e^suck ing-cupa. to any 
cbjeet against which he ap- 

^ed, and thus enable thmr possessors to 
walk aeeureJy even in a reverse^ position^ The lege and their coniponcnt parts undergo 
nn infinity of modifications in the' diffmnht groups of insects; always, however, in 
exact coiaeidcnce with the habits of the creatures,'-•dn leaping insects, such as the 
Oraashopper and the Locust (Fig. 177)« the hi n di y legs are much lengthened and the 



Fig. 177.—Locust. 
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thighs very thick, fonning powerful jumping organa. In many^^aqaatic species 
{Dpttats and Notonecta) the legs aie flattened and fringed with hairs to enable these 
animals to swim rapidly through the water. In the Moje Crickct'’(Fig. 178)r*ha fore¬ 



legs hefome mndilied to suit the creature to its burrowing habits; whilst in the Mmti»y 
or praying insect (Fig. 17'.0» these limbs arc converted into most fornudublc prehensile 
organs, with which these insects, ri'puted so pious by the inhabitants cf the countries 
where they are found, most remorselessly mangle the bodies of their insect prey. 
Many other modifleations of these organs occur; and as tbesc^moditicalions are cf great 



Ftp. 179.—Mantis ro'igiosa. 


importance in the classification of insects, wo shall have occasion to refer, to them 
frMucntly in the sequel. 

ahe ^Eipga, of which there are never more than two pairs, arc attached to the 



rip. 180.—CftlUcbroina Moschata. 


Second and third thoracic segments. 
They arc gt-ncially of a membranous 
texture; but, notwithstanding the 
delicacy which they often exhibit, 
each wing is found to consist of a 
double m embra ne, between which a 
variable number of veins,,, nr 
vftres, ramify in difiereat diroetions. 
These servo to keep the wings ex¬ 
tended ; and the characters afforded 
by their arrangement are often of 
the greatest importance. These 
ncixur^B ynr to b e horoy.la^, 
ancppipnniod vessels; and it is 
probably by the i i^t ia n of fluid 
into the latter that the extension of 


the Iblding wings of m my insects is effected. 
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In some insects the four wii^gs aro all of a similar texture, and alike available m - 
flight; wftlt^j^in others, the anterior pair acquire a firmer consistence, forming a sort 
of case, within which the large membranous posterior wings can be folded up in-, 
reposft!^«» * 

In the Scetles (Fig. 180), the antorioqr.wipgs generally acquire a homy,poil(|i»tcj<iy) 

#and constitute a regular hard shell, covering the back of the abdomen and the wings 
when the insect is at rest; these are called elytra. In Jho Grasshoppers and Xiususts, 
and some other inseAs, on the contrary, the anterior wings, although much stronger 
than the posterior, aro stjU? flexiUe, and possess only a parchmont-like texture, in 
which the nervures may be distinctly recognized ; whilst in the Bugs, the basal 
poi^n of the elytron, is generally horny, and the apical portion membranous. The 
wings are generally more or less clothed with minute hairs; these, in the Butterflies 
and allied insects, usually acquire the form, of flattened scalc^ to which, as is well 
known, the beautiful colours of those insects are due. ^ 

Although the wings of ins(>cts arc generally four in number, the hinder pair is 
very froquentTy absent; and, in fact, one wliole 
order of insects is eharaclenzcd by the pftssossion 
of only one pair of wings. In these (Fig. 181) 
a pair of small knobbed filaments, which stand 
on the sides of the thorax behind the ^v ings, 
and which aic called haltevcs or balancers, have 
been regarded gs the rcprcacutatives of the-hHad 
wings. 

Of the abdomch in general but little can 
be said. It consists normally of nine 
ments; but some of these are generally con¬ 
cealed by llic others, so that the abdomen 
appears,to be composed of a smaller number of articulations. In some instants the 
segments are attached edge to edge, when the abdomen exhibits yttle i^o flexibility; 
in othc]!*ji:ascs, each segment sUdes_a,t.ita base withintlic one pi'eccding it, so that the 
whole is Qgpnhle of bendingf o a certain distance in some directions. The orifice of the 
SSn.QfAti. yo o rgans is situated at the extremity of the abdomen, which, in the male, is 
often furnished with peculiar org^m^:^ grasping the abdomen of the female during 
copulation, and in the female with instruments of very various structure, adapted for 
placing the eggs in the sittiation most proper for their development. T! ese exquisitely 
beautiful contrivances will be d(’scribed hereafter under the different giv ups of which 
they arc characteristic. The apex of the abdomen is also sometimes furnished with 
appendages not conneoted with the generative organs; these are^sometimes long filiform 
tails, sometimes brij^^lco or g ans, by me-.ins of which the insect effects considerable 
leaps. In the Cockroaches, and some other insects, they form sfput^jointed bristles, 
resembling short antennae. In the Earwigs they constitute a powerful pais of forceps, 
often of great length ; whilst the aphides are furnished with a pair of tu bular appci^dagcs 
from which a sAigj Bct ^uice exudes. 

• The intestinal canal always forms a tube of variable width (Fig. 182), formed of 
t^ee m_qmb i'iiti^e^'" HyCTfj running from one extremity of the body to the other, com¬ 
mencing behind the month in a ^jarrow q 9 a oi[ibagu 8 , and usually terminati«g"P**stei4«»!ly 
in a somewhat d^latod oavify, the which also receives the tennination of the 

internal generative organs. The oesophagus leads first into a membranous, and usually 



Fig. 181.—Conops. 
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d stomach, thcavp; from this, ia tiie.>jmuacawig insects, the food^jusses into 
a second stomach, which, from its being furnished with hpmyjj ates aifC other organs 
for the comminution of the food, has received the name of gizzard, f, Behind this is the 



Fijj. 182.—Digestive Apparatus of Beetle. 

I, ph irynx ; ft, a>HoplftgU8 ; c, crop ; d, gia- 
ziud; e, chjUfto stomach; /, sinnll intes* 
tine; ff, rectum ; A, biliary vessels.'' 


true atoinach, in which the process of 
chylificatiun goes on. This is often 
covered :*rith, litile-^ Jilji, or furnished 
vnth glandular organs, which appear to 
secrete a gastric juice cf some ^ind. 
The reipainder of the canal forms the 
ijitcstinc, which is usually of a tulnilar 
form, end is very variable in lengthy 
sometimes running to the anal opening 
with but little deviation; whilst in other 
cases it forms several convolutions in 
the anterior of the abdomen* The length 
of the intestinal canal varies greatly. 
In the oufluvorous and suctorial species 
it is usually short—not more than twice 
the length of the body—whilst in the 
vegetaWe-feeding insects it is much 
longer, sometimes attaining a length 
equal to eight times thit of the body. 
The oesophagus is usually furnished with 
tubular ^ivary glands, and 
twial inseets. also frequently with a 
bladdcr-likc organ, the sueJaug stomachy 
by the dilatation of which the animals 
are enabled to suck up their fluid nutri¬ 
ment. Behind the stomach the jniestino 
receives the mouths of several long tubu¬ 
lar organa, which arc usually considered 
to secrete a matter analogous to bile; 
whilst the anus is frequently furnished 
with similar glands, producing an acrid 
and often offensive secretion. 

As insects possess ao.sy(item pf absor - 
Jjgnt vessels like those of the higher 
animals, the portion of the food to be 
assimilated passes through the walls of 
the stomach into the cavity of the body. 


when it mixes with the blood bathing the surface of the organs, and thus comes 
into the general circulation. The circulation is effected by very siniple means. 
The hoarb'da ’a ^bulai organ running along the baejt of the insect, and hence 
the dexwil^jxmLri^ the diagram Fig. 183). This is formed of a senes of shoi 
njTip pip g-nufi into the other, ■ from behind forwards, in such a manner that the 
folds formed by the junction of the sacs eei:va.„a8„\;alvo8 to prevent the reflux of 
the blood. The blood enters this vqwel from the cavity of the body by aseiics of 
valvular openings, when it is gradually d riv cB ib rw a r da by the successive contraction 
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of the divisions of the vessel, until it escapes in the neighbourhood of the head. It 
appears, howe^r, that after this it is no longer confined withui vessels, as neither 


7 


Fig. 18X.—Circulation in Insecto. 

^ (The arrovrs indicate the couiBe of the blood). 

# • 

atperie8“nor vefias have been detected in the bodies of insects, but that it gradually 
passes back through the spaces Icfff between the internal organs, until it again reaches 
the heart. * 

During this return it conies in contact with the requratory organs, which, in this 
class of animals, consist of an infinity ot minute tubes, which ramify 
in every direction through the body. These are compoaed~af-a4pem- 
branou^ outer coat, which is kept 'constantly distended by a minute 
cartilag^ous filament coiled up in a spiral form (Fig. 184). The air 
penetrates into tl'.em by a number of openings, called ^tigTo aitL. or 
apimclea^ placed on each side of the body. There is usually one pair 
to each segmen t, with the exception of the head, and tciminal segments 
of the abdomen. The spiracles are furnished with a muscular appa-r 
ratus, by which the ipsect can close the apert ure at plea sure. They 
are frequently situated on the mcmhrwe tmiting contiguous seg¬ 
ments. 

The most general form of the nervous system in insects is that already described 
and figured at page 199, Fig. 5, although many of these animals exhibit a striking 
departure from this general rule. In som e the whol^of the gan glia of the body appear 
^ C9^<l6^ed iftlifi ,,qne ox^ two-masses, ^nm'iSko^hiudmost of -which the abdominal 

ipuame radiate m-'^.vdiKaetioas, whilst others present various intermediate stages 
between this and the normal form. The brain consists of a nervous moss, placed above 
the OBSpphagus; and from this the nerves of the principal organs of sense, the eyes and 
ontenne, are given off. halpy the-j s so p ba gu a is another ganglion, united with the 

** of nervous threads, which forili a collar surrounding 
the (esophagus. From the lower portion of this ring the filaments are given off which 
unite tlie ganglia of the body with those of the head; and ^egg filaments, with their 
ganglia, always run along tlte loi^^^ortum of the body Lmmcdi^ly within ^ skin 
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t of the belly; the alimentary canal occupying; the space above them, arv^ this again 
f being-surmounted by the dorsal vessel. Of the organs of sense in tSi-se animals wo 
have already spoken. Their marvellous instincts will be describedrhtTcafter. ^ 

Insects are all unisexual animals. HermaphrodisA, where it occurs, is quite 
cxLcptionol in its nature, and very rarely gives rise to individuals capable of propa¬ 
gation. The different sexes are sometimes undistlnguishablc by external characters, 
except that the females arc usually larger and broader than tine males ; but in most 
instances the structure of the apex of the abdomen at once indicates tlio>scx, arid,! inde¬ 
pendently of characters derived from this part of the body, other organs, especially the 
antennae and tarsi, often present very great differences in the two sexes. • Their repro¬ 
duction is also Qgacntially oviparous, although gome ttpecies are ovo-viviparous—tbpt is 
to say, the eggs are hatched and the young developed to a greater or less extent within 
the bodr of the parent; and a few (the Aphides) are truly viviparous at certain periods, 
the young bejing produced Apparently by a sort of internal gemmation. 

In their regular development from tlie egg, insects in general pass thnugh a certain 
series of changes, which together constitute what is called the melamorphosts, the young 

anitual on emerging from the 
egg generally exhibiting an ap¬ 
pearance very different from that 
which it is ultiiuaU'ly destined to 
assume. The degree of this me¬ 
tamorphosis is, ’■ however, very 
different in different groups of 
insects. In its most comph'te form, 
as exemplified in the Ituttcrfiics 
(Fig IS**!), Moths, Beetles, and 
many other insects, the meta- 
morphosi,-! take.s place in three 
very distinct stages. In^c fimt, 
which is called the larva state, 
the insect has the form of a grub, 
sometimes furnished with foct^ 
sometimes destitute of those 
organs. Difierent forms of insects 
in this state are popi.laily known 
as caterpillars, grubs, and mag- 
got.s. During this period of its 
existence the whole business of 
the insect is eating, Avbich it 
usually docs most ypraeiomsly, 
changing its skin repeatedly to 
allow for the rapid increase in 
its bulk: and afeer remaining 
in this form for a certain time, which varies greatly in different species, it passes 
to the second period' of its existence, in which it is denominated a yugg . In Uiis 
condition tho insect is perfectly q^uicsccnt, neither oating nor moving. It is sometimes 
completely inclosed in a homy ease, in. which the position of the l,j[ni ba.nf the future 
insect is indicated by ridges and prominences, sometimes covered with a ease of a gofte r 
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consi'stpnc% whicli fits closely round the limbs, as well as the body, thus leaving^ 
the former a^hertain amount of freedom. J’upm of this description are sometimes | 
inclosed within th^ dried larva skin, which then forms a homy case for the protection \ 
of its tender and helpless inmate. After lying in this manner, with scarcely a sign of 
^life for a longer or shorter period, the insect, arrived at maturity, bursts from its piison 
in the full enjoyment oi all itstfaculties. It is then said to be in the 
s^^Pito. Ihis mctamoiphosis is one of the most reniaikabic phenomena in. the history of 
insects, and ^va3 long regarded as perhaps the most marvellous thing in nature; although 
recent researches have shown t^t the history of many of the lower animals presents us 
with circuinetances equally if not still more wonderful. Nevertheless the meta¬ 
morphosis of the higher insect* is a phenomenon which cannot fail to arrest our 
attention. To sec tlie same animal appearing first as a soft worm-like creature, crawling 
slowly along, and devouring everything that comes in its way, and then, after^an inter¬ 
mediate period of dcath-likc repose, emerging* from its qiUcsccnt state, furnished with 
wmgs, adornwl with brilliant colour'!, and confined in its choice of food to the most 
delicate fluids of the vegetable kingdom, is a spectacle that must be regarded with the 
highest interest; especially when we remember that those dissimilar creatures arc all 
composed of the same elements, and that the PEjsftjjipal.Qrgans of the adult animal were 
in a manner s]iadowcd,out in all its previous .stages. ' 

But although the majority of the class Ihsecta undergo a complete metamorphosis of 





this descripMou, there arc Bauny in which the maly transformation consists in a Series 
of chafes of skin, wjjt hout jay 
interval of rest; the lai'va, which 
from the first presents a certain 
degree of resemblance to its 
parent, gradually acquiring those 
organs which itoriginally wanted. 

In this metamorphosis, w’liich is 
collo^, ^ncomphic, the principal 
difference between the larva and 
the imago consists in the ahscncc 
of wiuiga_(Fig, 186), which first 
make theii* appearance in the fown 
of thick lobes, inclosed ip cases, 
in the course of tlie~last changes 
of the skin. The joints of the 
antcnni B an d tarsi are also s'lmc- 
times fewer in mijuber; and the 
oisdli, .or3ipIfi. ejufl^^jc^mie- 
rally wanti ng in t he lai-^, when 
present in the perfect inscot. In' 
awnhinsects, such as the Dragon- 





Fig. ISS.—'Transformntinns of the Great Green Grusshopper 
(Ur>Uut» VnidiBsimus). a, lAi'va; b, rupa; a, wmg- 
jobee ; e, Itnugo. 


^ flies, the May-flies'(Fig. 187), and some others,' the lacViaBi ^h ich are aq uatic, present 
a greater diffbi'cnce from the perfect insect than in the cases above referred to; although 
the pn|M^ia>aeLU* "aiiffTnm'linHii 0 lo feed until the time of its arrival at the imago state. 
Wq may therefore call this a mh-eompl«te metaiffOipheeis. Lastl y, a fe w insects, which 
possess no wing s in perfect state , undergo no ch ang e, except in size, from the time 
of their emergence from the egg, to that of their reaching maturity. 
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DItIsIoiiSi —la accordance with these peculiarities of the metamoiphosis, the 

class of insects m'iiy be divided 
into three sub^-classes. In one, 
the animals are apterous in all 
stages, and undergo no change of 
foim; these are called Jnsceia 
Atnetahola. 7n a second, the larvn 
present a more or»less close re¬ 
semblance to the perfect insects, 
but possess no w'ngs, which 
•make their appearance in i^he 
form of lobes or tubercles on the 
back of the pupa. The latter is 
generally active, and continues 
to cat, but in some cases is 



Fig. 187.—^May-fly (liphcmera^valgata): LarVa, Pupa, and 
Imago. 


quiescent; these arc the Insecta Hemimetabola, 

In the third sub-class the metamorphosis is complotc; the lai-va, pupa, and imago 
states constituting three distinct phases of life ; the second being always quiescent. 
These are the Irmcta Mttabola. 

Some entomologists, amongst whom wo may mention Professor Burmeistcr, of Halle, 
deny the existence of the first of these groups, distributing the insects which form jt 
amongst the orders of the second sub-class; whilst Mr. Wcstwood arrangcs'thc Ametabola 
with the Mynapoda in a class distinct from the Pttlota, or winged insects; but we have 
not considered ourselves justified in adopting either of these views. 

These sub-classes are further divided into orders principally from characters derived 
from the structure of the mouth and wings. Of these the Ametabola include three,— 
.'the Anoptura, or Lice, possessing a suctorial mouth; the Malluphaga^ or Bird-lice, with 
biting oral organs, bilt without caudal appendages; and the piysanura, or Spring-tails, 
with mandibulate mouths, and with two or more bristles attached to the caudo} extre- 
.<mity. The Hemimetabola include three principal orders, of which one, the Rhyncliota, 
including the Bugs and Cicada:, is characterised by the possession of a Jointed suctorial 
rostrum, whilst the other two arc mandibulate. In one of these, the Otihoptera, 
the wings arc unequal; the p oster ior niemluanoas pair being the Issrgest, and folded 
up in repose beneath the anterior pair, which are generally coriaceous in their 
'Aexture. A second, the Net^ptera, has the wings generally cquaJ. in size and similar 
in consistence. Some of these have quiescent pupae. A fourth sinall o^dcr, the 
sopoda, consisting of minute insects nearly allied to the OrlhopUra, is characterised 
by the possession of four narrow flat wings, without ncrvurcs, but fuiiiished with a 
fringe of fine hairs. 

The third sub-class, the MetaloU, is divided into six orders, of whieh three have 
the mouth completely suctorial; whilst in the others some of the oral organs are 
always formed for biting. Ot the suctorial Metabola, the AphanipUra (a little ordw 
including only the Fleas) have the thoracic segments distinctly separated, and the ujn ga 
represented only by two hu|ny plates on each side of the body. 

In the two other sutitorial orders the segments of the thorax arc more or leaa com¬ 
pletely fused into a mass. Of these, the Biptera^ or FlieSy^are dlsiinguishcd by their^* 
short proboscis, and by the possession of only a single pair of wings; the position 
of the hinder pair being occ^ied by knobbed filiform organs; whilst the Lepi» 
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djptera^ inciting the well- known Butterflies and Moths, are furnished with a ^ 
spiral trunk, and« with four large scaly wings (Fig, 185). Of the mandibulate 
orders of this section, the Hym^noptera are characterized by their four more or A 
less membranous veined wings, of which the posterior pair are always the swrilest; 
whilst the Coleopftra^ or Bcetlhs, are distinguished by the horny consistency of their 
anterior wings, whitJh serve merely as cases for the protection of the delicate mem- 
branous hinder pair. A third mandibulate order, the curious Strepsipteraj or Bee- 
parasites, apparently allied to#tho Q^leoptera^ have the anterior wings reduced to a 
rudirnentary^condition, forming a prir of singularly twisted appendages placed on the 
meflothorax; whilst the hinder Vings are of large size, and fold up nko a fan during 
repose. The females are apterous. ; , ^ 


SUB-CLASB I. —AmETABOLA. 
Obdeb I. —Anoplura. 




; A. 


fi^r. 1B8_ a, the Common Louse; ft, magni* 

ilecl; e, one of the legs mugnifted; d, eggs; 
e, ditto magnified. 


Neither the habits nor the appearance of the insects forming the present order 
are such as to render them particularly attractive objects. Small as they are, perhaps 
no other insects inspire so much disgust as 

Lice; being* generally regarded as the con- v VV A f \ i 

comitarts of Sirty habits. -They have si ^ t ' '' i 4 ', , 

flatjifiagd and semi-transparent bpdv . with j ’"‘rjj’ ' 4 ' 

a distinqtly sepai^tcd head, which bears a /V ® '•'> 'w 

pair of ve^joiivtAAuaitannm and one V Oi-U 4,. 

or taro aimplp on each Side, and is an 1 ^ 

furnished beneath with a soft retractile pro- 1 

boscis,*within which arc four bristle-like \ e mVt 

organs,fthe analogues of the mandibles and l ^ \ 

maxillse. There is rarely any distinction ^ ' 

between the thoracic and abdominal Fig. 188.— a, Ihe Common Louse; ft, magni- 
.K6n.»to, except that the former are 
furnished with three j?%ir^jpf stout legs, 

terminated either by a strong hook or by a pair of clasping claws (t'ig. 188). 

These animals are all parasitic upon mammiferous animals, of which almost every 
species has its peculiar louse, whilst some of them harbour three or four distinct species 
of these parasites. Four species inhabit the human subject, three of them being of 
ordinary occurrence, whilst the fourth, the Pediculus tabts&f^ium, has only been 
occasionally observed, but always in vast numbers, either cattsing or accompanying a 
complaint under which the patient appears gradually to waste away. Several instances 
are recorded in ancient authors of death being caused by this disease, which is termed 
phthiriasia (from the Greek phtTmr^ a louse); and although, in some of these cases, the 
^ mischief appears rather to be attributable to mites, allied to the SaTooptts teabiei (page 
319, Pig. 147), yet the occurrence of vast quantities of Pedicul^ upon an old woman, 
which was observed some years sibce at Bonn, would seem to show that true Lice may 
have been the aggressors in sonie of the fetal cases on record. 

These insects generally infest those pa^ts of tlieir hosts which are most fhuhly 
covered with hfiir, amongst which they creep about with ease by means of thetr 
grasping claws. They attach their eggs, which .ar&of a pear shapp, td the hairs, and 
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the young aro excluded in a few days. They undergo no metamorphosis^ and are soon 
capable of reproduction; so that their numbers rapidly increase, when proper measures 
for their eradication arc neglected. Burmeistcr arranges the Anoplura with the 
RKynclioia. 

Ordek II.— Mallophag^. ‘ 

General Chaxactexa.-^-This small order is composed of insects bearing a 
general resemblance to the Lice, with which, in fact, they arc arranged by many 
authors; whilst Surmcister, whoso system admits mio orders of apterous insects, 
places them with the OrtJioptera in his order Gymnognatha, They diifer from the 
Amplura^ in bttving the mouth always formed foi> biting, being furnished wil^b a 
pair of hooked mandibles, and distinct upper and lower lips, and sometimes with a 
slender p air of palpigerous mazillm. This difference in structure is accompanied by a 
corresponding difference in^'habits. Instead of sucking the blood of the animals on 
which they are parasitic, the Mallophaga devour the most delicate postions of their 
hair or feathers; frequently attacking these organs at the moment of their sprouting 
through the skin. They are especially common upon birds, few of them being free from 
such parasites; and some species also infest quadrupeds. As nearly every species of 
bird has at least one of these parasites peculiar to itself, their numbers, as might be 
expected, arc by no means small, and they have been formed into numerous genera. 
Burmeister divides them into two families—the Thilopteridcc, with filiform intenn®, and 
without maxillary palpi, and the Lxoihuda^ with maxillary palpi and clhvatc antennm. 


Ohdeh III.— Thysanura. 

Genezal Chazactene. —This order includes a small number of mandibiilate 
insects, referred by Burmeister, like those of the preceding order, to the neighbourhood 
of the Ortkoptera. They arc distinguished from the other Ameiabola by the possession 
of caud^ appendages, by means of which most of them arc enabled to execute consi* 
derable springs. The body is clothed with hairs or scales. The head is sometimes free, 
sometimes concealed beneath the prothoracic segment. The eyes, in some species, are 
compound; but the majority are only furnished with a group of simple eyes on each 
side of the head; and the mouth is composed of an upper and low'cr lip, a pair of man-, 
dibles, and a pair of maxillse ; the lower lip and maxillsc being 'usually furnished with 
palpi. 

Divisions. —They form two families—the Podurida^ or Spring-tails, and the 

Lepismidcc. In the former the caudal appendage 
has the form of a forked tail {Poduray Fig. 189), 
which is bent under the animal when not in use, 
and by its sudden extension causes the animal to 
spring, often to a great distance in comparison 
with its sixe. The head is distinct; the ontennee 
short, and generaUy four-jointed; the simple eyes 
six or eight on each side; and the palpi very 
short, and composed only of a single joint. The ' 
body is covered with ftumerous minute scales, often of a beautiful silvery or pearly 
lustre, and curiously striated, which are frequently employed os test objects for the 
wrici-nfciy v The insects usually live in^||nioist places, under leaves, in considerable 
numbers. species may be found jumping about on the surface of the water, whilst 
axe met with in profusion upon snow and ice. 



Fig. 169.—Podura. 
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The Lepismid<s {^Machilisy Fig. 190), have a spindle-shaped body, usually covered 'with 
silvery scales, and ftrnished along the sides of the abdomen 
•with a sciies of appendages or false feet, besides several long, 
jointed, bristle-like organs at its extremity. The head is 
concealed under the prothorarf; the eyes are usually com¬ 
pound, and freq^ucntly occupy the whole of the head ;*the 
antciinm are vtry long, and composed of numerous joints; 
and the maxillary palpi, which (*nsist of from five to seven 
joints, arc vci^ conspicuous. 

These insects generally inhabif moist places under stones» 
in woods, and similar localities. The most common species, 

Lepisma Saccharina^ is frequently found about houses, espe¬ 
cially in sash frames. They are very active,* and many 9i 
them jump wcK; but they generally conceal themselves during 
the day, and seek their food, which appears to consist of 
vegetable matter, by night. 

Sun-CLASs II.—IIemimetabola. 

The majority of the insects of this sub-class are active in 
all stages of fh^r existence; and, as a general rule, the prin¬ 
cipal differences between the larva at its exclusion from the 
egg, and the perfect insect, consist in its smaller size, and in 
the absence of wings. In the last order of this section, the 
Neuropteray the difference between the larva and the perfect 
insect becomes greater, and in some of these insects the pupa 
stage is^passed in a quiescent state ; but in these the pupae still retain the power of 
motion. 

t 

OllDER IV.—^RuYNCHOTA. 

Genezai Cluuractezs.—^The order Rhynehotay corresponding with the Hemiptera 
of Latreillc, is distinguished from the other insects with an imperfect metamorphosis, 
by the possession of a suctorial mouth. This consists of a more or less flexible jointed 
rostrum, composed of the labial palpi, which forms a sheath within which four bristles, 
the analogues of the mandibles and maxill®, are contained and protected from injury. 

. By means of these bristles the insect wounds the plants or animals upon the juices of 
which it feeds, and the fluid nutriment is then sucked up by the action of an inflated 
appendage of the cesophagus. The head always bears a pair*of compoimd eyes, and 
usually either two or three ocelli. 

Most of these insects possess four wings, which vary considerably in their structure. 
The segments of the thorax are usually distinctly separated. The legs are generally 
formed lor walking; but the anteriorjpair are sometimes converted into raptorial organs; 
^nd in the aquatic species the hinder legs are generally flattened, and fr'inged with 
bristles, to render them efficient organs of natation. 

—^The order Rhynchota may be divided into two*8ub-orders, which, in 
fact, have frequently been regarded as distinct orders, especially by English entomolo¬ 
gists. In the first, 'the Somopteray the H-ritcr i#r wjpga are usually of »ftTni1n.r consistence 
throughout, and the mouth haokwards, so that the rostrum springs from the \ 

base of the head, and, in some instances, apparently from the breast. In the second ‘ 
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BTib-ordor, the Heteroptera, the anterior wings are almost always of a hdmy consistence 
from the base to the middle, or even further ; the remainder of t^e wing being mem¬ 
branous, and the line of demarcation between the two parts perfectly distinct; in 
these the rosttmm springs from the anterior portion of the head. 

^UB-ORDEB. 1.-HoMOPTERA. 

The Homoptera form thrpe great groups or tribes. The first, the fheeina^ is com¬ 
posed of numerous minute insects, of which the history is still very imperfectly known. 
Of these the ^rji have only one joint. The males are furnished with t\KO wings, with 
a few straight nervures; they are,destitute of a rostrum, and pass their pupa stsge in 
a state of ropose. The females are destitute of wings, possess-a-rostrum, and appear to 
undergo no metamorphosis whatever. These curious little creatures, whose history is 
so singular that some authors have proposed the formation of a separate order for their 
reception, are principally inhabitants of the warmer regions of the Rprth, although 
many species are found in our own country, where some of them are well known to 
gardeners under the name of “the bug,” from the injury they do to many plants, 
especially in hot-houses. 

Nothing can well be more dissimilar in appearance than the two sexes of these 
singular insects (Fig. 191). The fomalcs usually form a mere fleshy mass, often 
nearly destitute of limbs, and remaining attached to one spot upon the hl'dnches of the 
plant infested by them, from which they continue to suck nutriment, by the agency of 

their rostrum, until they attain a consider¬ 
able size. The males, on the contrary, are 
generally very minute and really elegant 
creatures, furnished with a «ingle pair of 
filmy wings ; the only representatives of 
the hinder wings being a pair of organs 
somewhat similar to the halteres of the Dip- 
tera. Hence some entomologists have put 
forward the opinion that the males of the 
Coccina arc, in reality, dipterous parasites ; 
but this view is quite untenable. The 
abdomen of the male is generally furnished 
with a pair of long filaments. In some 
instances the females retain their limbs and 

power of motion through life. 

The l a rva ; of these insects are mimite, oval creatures, resembling little Woodlice, 
which creep freely about the plants they inhabit, and Uxo. without any apparent 
ch a n ge through the winter,—at least this is the case in one British species (the Coeem 
actru)y as observed both by Mr. "Westwood and the author. In the spring the females 
become remarkable by their iocroased size ; they attach themselves to the branches of 
the sycamores, on which they live, and gradually swell until they resemble fleshy 
excrescences, about the size of a small pea. At the same time the males change to 
the pupa state bcndkth the skin of the larva, which then resemble little oval scales 
attached to the bark. In the month of May the males aoquire their fixll dbv^epment, 
and when nearly ready for exclusion tl^eir little white l^ils may be seen piojecttng 
from beneath the grayish case formed by the skin of the larva. They emerge back¬ 
wards, so that the wings are pulled up over their heads, and immediately'an leaving 
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their ease they seek the femide. Alter the impregnation of their disproportionate partners, 
the great end of thei% existence, the males disappear; but the females continue growing 
for some time, and at last lay their eggs in the midst of a mass of white cottony 
matter, between the hark of the tree and the lower surface of their own bodies. The 
Ifftter at length become nothing abut dry convex shells, beneath which the young are 
hatched. The devclopyient of the other species of the order is very similar. 

Nor is the singularity of their natural history the only claim that these insects 
have upon our attention. Lowlji as they may be, in point of organization, there are 
few insects that exceed them in commercial importance. The finest red dyes known 
to ouy manufacturers arc derived drom these creatures. The Ltcanium IhciSy which 
inhabits the Ilex or ever-green oak of the countries round the Mediterranean, was 
employed for this purpose by the ancient Greeks and Romans, as it is still shy the 
Arabs; and until the introduction of the M&ican cochiAeal, another species, the 
Pot'phyrophora ^olonicUy which lives on the roots of the Scleranthus perrennia in Central 
Europe, was much used for the same purpose. The Mexican cochineal, which has 
driven the others out of the field, is also a species belonging to this group, the Coeetu 
eaeti (Fig. 191), which lives as a parasite upon the Nopal, or Cactus opuntia —a plant 
very common in Central America. The commercial importance of this insect is shown 
by the fact, that in 1850 no less than 2,614,512 Ihs. of cochineal were imported into 
Great Britain slone; and as about 70,000 insects are supposed to he contained in a 
pound of this substance, we may form some idea of the numbers annually destroyed. 
For many years the cultivation of cochineal was entirely confined to Mexico; but the 
insect has lately been introduced into Spain and the French possessions in Africa, with 
some prospect of success. A fourth species, of great importance, is the lac insect 
{Coccus lacea), an inhabitant of the East Indies, where it feeds upon the Banian-tree 
{Ficus religiosa)y and some other trees. To this insect we are indebted, not only for the 
dye-stuffsT known_a8 lac-dye and lac-lakcy of which upwards of 18,000 cwts. were 
imported ^ 1850, hut also for the well-known substance culled shfli-lac^&o much used 
in the preparation of sealing-wax and varnishes. In all these cases it is only the 
female insects that yield the colouring matter. 

In one genus of Coccina {Dorthesia)^ several species of which are found in this 
country, the female—which, although apterous, is active in all stages—^is completely 
covered with a snow-white secretion, which gives it more the appearance of a litUo 
plastcr-cast than anytliing else. 

In a second tribe, the Fhytophthirioy or Plant-lice, both sexes are cither wingless or 
furnished with four distinctly veined wings. The rostrum springs apparently from the 
breast, and the tarsi arc two-jointed and furnished with two clav'S. 

The greater part of tliis tribe is composed of the Aph\deSy or Plant-lice (Fig. 192), 
whose extraordinary history renders them one of the most interesting groups of insects. 
These creatures must be well known to every one. They 
are all small animals, with a more or loss flask-shaped body, 
furnished with six feet and a pair of antennm, and usually 
Mnth a pair of short tubes close to the extremity of the 
abdomen, from which a clear sweet secretion exudes. Both Fig. 192.-Aphis Ilostc. 
sexes aro sometimos winged, sometimes ajitcrous; and tlie 

individuals of the same species are often winged and apterous at different periods 
of the year. They all live upon plants,-the juioes of whiah-thoy'suek; and when 
they occur in great numbers, often cause groat damage to vegetation. Gurdeneis 
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and farmers arc well aware of this. Many plants are liable to be attacked by 
yast swarms of Aphides^ when their loaves curl up; they grojy sickly, and their 
produce is coitain to be greatly reduced. One striking instance is presented by the 
H«pp-fly {A 2 )hiii llumuli). The cultivation of hops is notoriously a most uncertain 
business; and this uncertainty is mainly caused by the occurrence, in some seasons, dx 
vast numbers of those niiniik) insects ; M’hilst in others very fejv are to be seen. So 
great ib this dedcicncy sometimes, that the amount of duty paid upon hpps, in difliirent 
years, has varied between £15,400 and £468,000, indicating, of course, a corresponding 
variation in the amount of the crops. Many species also attack the rpots of plants, 
M'here their presence is speedily indicated by the tgradual withering of the forage. 
Lettuces, amongst garden vegetables, arc especially subject to these visitations. 

Thetsweet fluid, which exudes from the tubular process of the abdomen of these 
insects, is often in such abiaidance that'it drops upon the heaves of the plants frequented 
by them, and even to the giound. It is well known by the namO(<,of honey-dew. 
Ants liavc a particular fondness for this fluid, and may constantly be seen upon trees 
and plants fiequcnted by Aphtdesj stroking them with their antennee, apparently to 
induce them to furnish a supply of the coveted fluid. From this circumstance the 
Aphides have been termed the Ant’s milch-cows ; and they are said to tend them with 
as much care as would be bestowed by a human farmer upon his cattle. Wasps also 
have been observed similaily engaged. t- 

But the most singular poition of the history of these insects is llteir very curious 
manner of propagation. the autumn, male and female insects avti found, furnished 

with perfect generative organs; these copulate, when the females lay eggs, which are 
hatched the following spring. But, instead of producing individuals of both sexes, 
these eggs give birth only to female animals, which i)roduce living young without any 
congress with the male ; the biood thus brought forth again produces living young in 
the same manner, and this goes on throughout the whole summer, without the appear¬ 
ance of a single male insect. In the autumn again, male and female individuals are 
produced, and the latter lay e'pga M'hich are to continue the species until the following 
summer. This succesbi(jn of fiuitful virgins, as they have been tenned, was traced by 
Bonnet through nine, and by Duvau, m seven months, through eleven generations, 
when the experiments were cut short by the cold of the approaching winter; but 
Kyber, a German naturalist, by keeping a colony of Aphides in a warm roorji, observed 
this mode of repieduction during a period of four years without once seeing a male 
insect. The young ones thus produced grow rapidly, and change their skins three or 
four times; so that in a few days they arc in a condition to continue their race, and the 
numbers of a colony often increase so rapidly that the plant on which they have 
established themselves is completely destroyed. 

Few phenomena in natural history have presented more difficulties to physiologists 
than this, and many have been the thaocies advanced to, account for it. Some have 
imagined that the viviparous Aphides were hermaphrodites, whilst others have recurred 
to the doctrine of spontaneous generation. Some have supposed that by some myste¬ 
rious process the original copulation was sufficient to fecundate all the ova to be pro¬ 
duced from the descendants of that union fur a certain number of generations, when its 
virtue being exhausted, malcis and females made their appearance as a last generation; 
whilst Steenstnip regarded the reproduction of the Aphides as an instance in support of 
his doctrine of the altemiition of generations (see pages 262 and 264). We have not 
space for the discussion of this curious question, which is of great physiological im- 
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portance. Wo sliall merely state that a modification of Stocustrup’s view is probably the 
correct one, as rcccift rcseai’ches, especially those of Dr. Dumett,* appear to prove that 
the viviparous Aphidrs possess no ovarian or{^ans, and that their young arc formed py 
4 process of gemmation in the interior of the abdomen,—a process which Dr. Burnett 
regards as analogous to the budding of the Medusa from ^cir Ilydroid polypes. 

The legs of the Abides are long, but weak, and their motions arc confined to aJow 
march upon the leaves and stems of plants; hut another family of jdant-lice, the 
PsyUida, have the hinder thiglft much thiq|^ned, so as to form powerful springing 
organs. * 

III the third section, the Cica^aria^ which includes a great variety of animals, the 
tarsi are three-jointed, the antennm usually minute and terminated by a hi istle ; and the 
wings, w'hich are four in number, are furnished \\jith numeroi^ nervures, forming several 
cells. The anterior wings are sometimes of a leathery texture, and generally of a 
firmer consistAce than the hinder pair, which they cover and protect during repose. 
The rostrum is always distinctly attached to the head, andnecer, even apparently, 
springs from the front of the breast. The great diversity of form presented by these 
animals has led to the establishment of many families; but we can only indicate the 
four princijial groups into which they are divided by authors. 

The first of these, the Cicudellina, or Cetcuptda, of ■which the Apla’ophora Spumaria 
(Fig. 193), or*ccynmon Frog-hopjicr, is a well-known British example, have the antennae 
placed between the eyes, and the scutellum visible—that is to say, not covered by a 
process of the prothorax. The ocelli, which are sometimes wanting, are never more 
than two in number. These little creatures arc always furnished with long hind legs, 
which assist them in performing most 
extraordinary leaps. The posterior tibiae 
of many species arc armed w’ith a double 
row of spines. A species ncaily allied 
to that iiere figured (the Aphiophora 
bifascidia) is very abundant in gardens. 

The larva envelops itself in a frothy 
secretion, which has received the name 



of *Cuckou-spit; and this denomination 
has been extended to the insects. An 


Fig. 193.—Fu)g-hopprr (Aphrophora spumaria). 
a, imago, h, Irolhy bccretion ; c, pupa. 


immense number of the species of this group arc to he met with almost everywhere. 



llie MtmbrucinUf forming the second group, resemble 'the preceding in most of their 


♦ Dr. Burnett's important paper appeared in Silliman’s American Journal for January 1854, and 
wiiH reprinieil in the A)>nal^ ol Is’.iluiiil History for August, in the same icur. It contains onguiaL 
Observations, accompanied by a general resume of the eubjvct. 
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characters, but hare the back of the prothorax produced into a singular process, which 
often covers and conceals not only the scutellum but the whol% upper part of the 
insect. This prothoracic process often assumes the most remarkable forms, two of 
which are represented in Fig. 194. Both these insects inhabit Brazil; and most of the 
species of this group are found in tropical countries, two only inhabiting Britain. 

In the third group, the Ftdgorina^ the antennsn are placed lender the eyes, and the 
ocelli are only two in number. This group includes the Lantem-flios [Fulgor^d)^ of 
which a large species, inhabiting Gui^a, the Fulgo^ laternaria (Fig. 195) is said to 
emit considerable light in the dark, ^his account rests i)rincipally 4ipon Madame 
Merian’s statement, and appears never to have bcea observed since her time ; sij that 
the generality of entomolonists arc disposed to doubt the occurrence of the phenomenon. 
The light is said to be produced from the singular prolongation of the head, which is 
common to this and many'^other species, exhibiting most extiaordinary forms in some 
instances. A wcll-kno\\Ti example of the genus Fulgora is the F, candeliwia^ constantly 
to be seen in boxes of Chinese insects. Many of the Fulgorina are of large size, and 
decorated with most brilliant colours; but these arc all inhabitants of warm climates. 
The European species are small, and generally verj^ dingy m their appearance. 

The fourth group is distinguished from all the rest by the possession of three ocelli. 
The antenn® are placed in front of the eyes. These 
insects are called Stridulantia^ from the faculty they 
possess of producing a chirping noise, which, as they are 
generally of large size, is often exceedingly loud and dis¬ 
agreeable. Nevertheless, the ancients, and especially the 
•Greeks, appear to have regarded this music, which is 
very unpleasant to modem cars, with feelings of great 
satisfaction ; and the Cicada is oftem referred to by the 
Greek poets. Anacreon, in particular, has devoted an 
ode to singing the happiness of this insect. An elem(»nt 
of this happiness, according to another Greek po(»t, is, 
that the Cxcadm all have voiceless wives,'' an opinion 
which will probably find supporters in the present day. 

This shows that the ancients were well aware that only 
the male Cicada possessed the musical talent which 
they seem to have admired so much. The apparatus, 
by which the sound is prriduccd, consists in a sort of a 
drum placed in a cavity on each side of the ba.se af the 
abdomen ; this is pulh^l inwards hythe action of a parti¬ 
cular muscle, and on being again let loose its vibration 
produces a loud, sharp tone The drums are concealed by scalo-like plates, which are 
sometimes so large as to reach nearly to the extremity of the abdomen 

The female lays her eggs in slits, which she cuts in thr* hark of trees by means of a 
curious saw-like ovipositor; these are generally so weakened by the operation that 
they fall to the ground, when the larvsi burrow down to the roots of trees, upon which 
they feed, often occasioning considerable damage. They ai)p(‘ar to ocMuipy at least 
two years in their development. An Amciriean species is veiy reniarkahlo from its 
appearing ohly once in seventeen years in the same locality, apparently xiassiiig the 
interval in its jireparatory stages. Hence it is known, in the United Slates, as the 
Sevcnievn-ytar Locuht, Its scientific name is Cicada stpicndecim. 
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Fig. 1S7. —Noto- 
necta. 


StJB-OB.DER II.—IIkTEROPTERA, 

The TTeteroptera, §r Buga, form two principal groups, distinguished by their structure 
and habits,—^tho Hydmcotes or Water-bugs, and the Geocores or Land-bugs. The 
former are at once recognizable by the small size of their antennae, 

•<^hich are composed of three or four short joints, and concealed 
beneath the eyes. these, the Notonectida are distinguished by 
their broad, rounded head, which occupies the whole width of the 
front of the body. They swim rgpidly about in the water, with their 
hollies directed upwards, rowing themselycs along by means of their 
flattened hinder legs, which are oictended ob each side of them like 
oars. Hence the Notonecta (Fig. 197), is generally known as the 
bont-Jiy. They carry the air required for their respiaation in a space 
left for this purpose between the wings and the*back. TheyBire very active and preda¬ 
ceous animals,^ and when captured some of them often inflict a painful wound with 

their powerful rostrum. Several species may be met with in 
almost any piece of water. In the second group, the Nepina^ the 
head is small and triangular, and generally considerably nar¬ 
rower than the thorax. Their legs are generally less distinctly 
formed for swimming than in the preceding group; but the 
anterior pair are converted into powerful raptorial organs; as the 
Ni’pma, although much slower in their movements, are quite as 
predaceous in their habits as the Notonectida. 

The Nepa emerea (Fig. 198) is a British example of this 
group, which may be met with in every pond. These insects 
rt'spire by means of the filaments attached to the caudal extremity^ 
which they place at the sm-face of the water, the only available 
stigmata being situated at the base of these filaments. 

In the Geoeores, or Land-bugs, for which Mr. Westwood has 
proposed the name of Aitrocorisa (Air-bugs), as more appropriate, 
some of the species inhabiting the surface of the water, the antennae are never con¬ 
cealed, and the legs are always formed for running. When disturbed or irritated 
most of them emit a most offensive odour, which no one who has ever had the 
misfortune to have any dealings with the common Bed-bug will be likely to forget. 
These insects form nine principal groups, of which the first four have the rostrum of 
three joints, whilst in the remainder this organ is composed of four articulations 
The species with a three-jointed rostrum are, for the most part, predaceous in their 
habits; whilst those with four joints generally feed upon vegetable juices. 

The nearest approach to the Water-bugs appears to be made by the Ploteres, a 
group of bugs with a boat-like body and very long legs, which may be constantly seen 
running about upon the surface of ponds and quiet riVOTs. They are distinguished 
from the other Heteroplora by having the claws inserted at some little distance from the 
apex of the last joint of the tarsi. Some species have been taken on the surface of the 
&a at a great distance from land. Another group, the Riparia^ is formed of small oval 
bugs, often met with in the mud nt the sides of ponds; a third,%e Redwinay is dis¬ 
tinguished by having the head produced behind the eyes into a distinct neck. This 
group includes the most predaceous and some of the largest of the Geocores. The 
rostrum is usually stout, and is said to inflict a most severe wound. In the Afsai- 



Fig. 198^—Nepa 
cinerea. 
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branacea^ to which the common Bed-bug belongs, the rostrum is inolosc4 in n sort of 
canal, formed by two little ridges running down between the bases of the legs. 

Of those groups with a four-jointed rostrum, two are destitute of ocelli or simple 
eyes. Of these, one (the .Btcelluli) is composed of a great nurnVjcr of sniull insects, 
wtich may usually be found upon plants in great profusion during the siiTiiin(?r 
months. They are distinguished by having the nervurcs of the membranous portion o'l 
the homely tra formed into two basal cells. The two last joints the antenna;, which 
are composed of four joints, are genomlly very slender. In the second group, the 
C(^cigmla^ the membrane is furnished with numerous* parallel nervures, and the foiir^ 
joints of the antennoe are nearly of equal thickness. These insects arc generally of 
a bright scarlet colour, adorned with black spots. Qnc species is found in England. 

The same colours not unfrcquently occur in the next group, the M^hich, 

howeve^, possess oc elli. These are further distinguished by the insertion of their 
antennae upon the sides of*.the head, bcflow a line drawn from the c^yes to the rostrum, 
and by the membrane of the homely tra never having more thag four or»five nervures. 
Numerous species occur in Britain. The Cineodea are distingui'shed from the preceding 
group by the insertion of their antonnoe higher up on the sides of‘ the head, and hy the 
presence of numerous nervures in the hcmely tral membrane. The scutcllum is usually 
small and triangular, and the aiitennse arc always composed of four joints. The 
majority of these insects inhabit hot climates, where many of them attain a large 
size. Some of them are remarkable for strangeness of form, but very few for brilliant 
colouring. The European species arc all small. * 

The Sciitatay the,last group of the order, includes some of the most brilliant crea¬ 
tures contained in it, or pcihaps in the entire cla«5S of 
insects. Their most striking character consists in the largo 
size of the scutcllum, which in all cases reaches the base 
of the henielytial membrane (Fig. 199), and in somo in¬ 
stances is so large as to cover all the upper surface; of the 
body, serving as a sheath for the protection of tl^e wings. 
The antennae are usually composed of five joints, and are 
almost always inserted beneath a projecting margin of the 
shies of the head. The rostrum is frequently hmg, sometimes 
longer than the body. This group iiudiides a great number 
of species, most of them of consideralde size. Tlie majority 
inhabit warm climates, to which the species with the very 
large scutcllum arc almost confined. Amongst these the 
CallidetBj which are of a brilliant golden green colour, with 
black spots, rival the most splendid butterflies in beauty. 

Order V.—Phybopoda. 

General Cbaracters. —The small order Physopoda includes some minute insects 
which were placed by Linnmus, Fabricius, and most of tlie older entomologists, in the 
same order with the RhyncJwia^ their mouth at the first glance bearing a ccrtJiin 
amount of resemblance to a minute rostrum. Later observations proved, however, that 
the structure of theinoral organs was quite different from that pi'< Benttd by the 
ehota; and they have since been generally placed in the mdghbourhood of the Orihoptera. 
Burmeister included them in his order Gymnoynuiha^ with the other rnandibuluto 
Hemitnetaboloufi and Ametabolous insects* 



Tig, 199.—Tlalyn Mucoiea. 
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The Ph^aopoda are generally furnished with four nearly equal, flat wings, destitute 
of reticulations, hut usually fringed, especially at the apex, with numerous fine hairs. 
Some species, hovjpvcr, are apterous. The head (Fig. 200) hears a pair of large, 
granular, compound eyes, between which there are 
usually three ocelli. The antennas are generally 
Composed of about eight joints,* and are attached to 
the front of the head J>etwcen the eyes. The lower 
part of the head is bent back under the breast, and 
the mouth is situated at its hinder extremity, so 
that the resemblance to the Jlomoptera is tolerably 
complete. The organs of the n»)ulh consist of a 
largo triangular upper lip, behind which a pair of 
curved, bristle-shaped niandihles is situated; the 
maxill® are small, usually attached to the lab?hm, 
and like this*bear a pair of jointed palpi, 'i he 
presence of the latter organs will always distinguish 
these insects from the IthyncJiota, 'fhe tarsi are 
composed of two joints, the last of which is desti¬ 
tute of claws, but furnished with a soft vesicular 
organ, which enables the insects to adhere firmly to any object upon which they are 
walking. is from this striie'jure that the name of Physopoda, given to this order, is 
derived {Gv.phlksa a bladder, potis a foot). 

These insects arc found upon most jilants, generally in the flowers, which they 
appear to visit in search of the sweet fluid generally to be found in such situations. 
They run quickly, and often perform considerable leaps by the assiotanee of the abdo¬ 
men, which is employed in the same way as tlic fun-ate appendage of tli(‘ Podurca. 
Many of them, not content w'ith such light nounslinient as the nectar of flowers, in¬ 
habit the foliage and stems of plants, to which they often do a gieat deal of mischief. 
One species, the Ihtips cerenlvim^ has frequently done considoiable damage to the 
wheat crops, both in this and other countries, soinetinies attacking tlic grain in the car, 
and sometimes gnawing the tender stems. Others, of which the spi'cies represented in 
our figure (Fig. 200) is an example, are found upon and und(‘r the bark of trees. 

Divisions. —Mr. Ilaliday divides these insects into tu'o tribes. In the first, the 
Tuhuhfera, the terminal segment of the abdomen is tubular iu both sexes; whilst the 
females of the second, the Ih eh autia^ arc furnished with a valvular sen-ated ovipositor- 

OrTIEB, VI. —OllTlIOPTERA. 

Gonoxftl Chaxftctoxs.—The Orthoptera form the first or^er of the Uemimeta- 
bolous insects, in which the mouth is unmistakably formed fijr biting. The head is 
usually large and perpendicular, furnished with a pair of antenn® of very variable 
length (generally long and composed of numerous joints), with a pair of large compound 
eyes, and usually with two oiiclli. 'I'he mouth is usually of veiy powerful construc¬ 
tion ; the mandibles strong, homy, and toothed; the maxiU® large, with the apex half 
«oncealed by a hood-like, homy lobe, and each bearing a long fivi-jointed palpus; the 
upper and lower lips are largo, and the latter is furnished with a qiair of ^rce-joirted 
palpi, and usually with one or two additional paiis of palpiform lobes. The segments 
of the thorax are distinct, the anterior segment, or prothorax, being generally of large 
size. The remaining segments are usually concealed under the wings, which, when 



Fijr. 200.—Ph*ffiothrips- 
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present, are four in number, the anterior pair smaller than the posterior, ^nd generally 

of a leathery or parchment«like texture, 
serving as a protettion for the latter, 
which, in repose, are folded up in a fan¬ 
like form. The anterior wings almost 
always lap over each other at the apex, 
and both ])airs aoe traversed by distinct 
reticulated nervures. The principal ner- 
vurcs d'f the hinder wings always radiate 
from a central point to the*circumference 
(Fig.*i201). The legs vary greatly in 
form. Some species are exclusively 
formed for riinning (Cockroaches, Ear¬ 
wigs), all the legs being of nearly equal 
size; in others the an^^:^^io^ pair ore 
grc'atly enlarged and converted into rap¬ 
torial organs (Mantis)^ the insect run¬ 
ning upon the other four legs; whilst 
in others, again (Grass-hoppers, Locusts, 
Crickets), the hinder legs, and especially 
the thighs, are of very large size, enabling the insects to execute great leaps. The 
number of joints in the tarsi vanes from three to five. The metambrphosis of these 
insects has already been described (page 341, Fig. 186). 

IHwisions. —The Orthop(era fall readify into two great sections—namely, the 
taliaiorial and cursorial Orfhoptera. The former (in which the hind legs are always 
elongated and converted into leaping orgatis, and the tarsi never composed of more 
than four joints) include three tribes,—the Loeustina^ the Gtyllina, and the Acheiina. 
They are all herbivorous insects. 

In the Locustina the tarsi arc three-jointed ; the antennae short, and copiposed of 
from twenty to thirty joints ; and the females have no apparent ovipositor. The head 
is usually furnished with three ocelli. Few insects are more dreaded by the inhabit- 
tants of the vrarmer regions of the earth than those Locusts, which, from their often 
collecting in vast swarms, and moving onwards with a steady and irresistible progress, 
quickly destroy every trace of vegetation over a vast extent of country; thus reducing 
the husbandman to despair, and converting the smiling face of nature into a desolate 
wilderness. A district, over w'hich one of these devastating swarms has passed, is said 
to appear, to the eye of an observer, as though every vegetable production which once 
decked its surface had* been completely burned off the ground ; hence the Latin name 
of the insect {Locustay from locus ustusy a burnt place) is peculiarly appropriate. 
Eastern countries, and especially those in the neighbourhood of the Levant, appear to 
bo most exposed to the ravages of these destructive insects ; and we find many highly 
poetical references to them in the writings of the Hebrew prophets, wherein this 
appearance of burning is expressly mentioned. When the vegetation of the place first 
devastated ly these creatures is entirely destroyed, they take to flight in countless 
multitudes towards some other devoted spot, often forming clouds of several hundred 
yards across, which, in their passage, sometimes conceal the light of the sun/ When 
engaged in the work of destruction they are said to produce a sound resembling that 
of a strong flame driven by the wind, and the spot upon which they have alighted is 



Fig. 201.—Locust, with wings expanded. 
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almost immediately denuded of every thing green. The descent of a hostile army is 
less dreaded in the countries subject to these visitations, than the appearance of the 
hosts of the Locusts, which were regarded by the ancients, both Jews and pagans, 
and are still so by the Arabs, as the avenging armies of the Deity. The modem Arabs, 
in fact, declare that the Locust bears a statement to this effect, in good Arabic, in •the 
markings on its wings. The best known species is the Locusta migratoria (Fig. 177), 
which has occasionally found its way into Central Europ®, and even to our own island; 
but in the sotlth of Europe this insect is a formidable enemy to agriculture, and a 
considerable amount is there aniually paid in rewards for its destruction. 

Tho inhabitants both of Asia and Africa, where Locusts particularly abound, use 
these animals as a common article of food. They generally pull off the legs and wings, 
and fry the bodies in oil or butter, and a dish of Locusts well prepared is said to be 
regarded as somewhat of a delicacy in those countries. The Tiocusts are also #ccasion- 
ally dried, pounded, and used as flour. Manf^ of our Brifish Grasshoppers belong to 
this tribe; softie of them ( Teh'ix) have the back of the prothorax produced backwards 
into a pointed process as long as the abdomen. I’he migratory Locust measures about 
two inches and a half in length, and some other exotic species are much larger; the 
Loemfa cristfUa, a very beautiful species common in the Levant, being four inches long, 
and between seven and eight in expanse of wings. Our British species arc generally 
of comparatively small size. Nearly all of them produce a loud chirping noise, by 
rubbing the tnside of the thigh against tlio elevated nervures of the wing covers; but 
beyond this they possess no special apparatus for the production of sound. 

Some species ( Truxalis and Proscopta^ arc remarkable for the form of their heads, 
the front of which is produced into a conical process, bearing the eyes and antennse 
at or near its summit. Tho antenn®, which are generally thread-shaped, are some¬ 
times thickened at the base, and sometimes clavate. 

The insects composing the second tribe (the Grgllina), of which a British species has 
already*bccn figured (Fig. 186), resemble the Locusiina in having their wings arranged 
during aepose in a roof-like form; but are at once distinguishable from them by the 
structure of tho antenn®, which, instead of being short, cylindrical, and stout, are of 
great length, generally very slender, and tapering to a fine point. The females, also, 
are furnished with an exserted ovipositor (see Fig. 186), and the males have a singular 
talc-like spot, surrounded by elevated nervures, at the base of each wing-cover, by 
the mutual friction of which their chirping is effected. These two plates aro not 
exactly similar, and the insect, in consequence, cannot produce his shrill music indif¬ 
ferently with either wing-case uppermost; the right wing-case is usually laid over the 
left one. The tarsi are four-jointed. The ocelli are generally w'anting. 

The ovipositor of the female is a sword-shaped organ, composed of several plates 
attached to the extremity of the body, which also bears a pair of short caudal appen¬ 
dages in both sexes. The female pushes the ovipositor a considerable distance into the 
earth, forming a narrow cavity in which she lays several eggs. She then proceeds to 
another spot, and repeats the operation. 

, The Oryllina appear to frequent trees and shrubs more than either of the other two 
tribes, the members of which generally keep amongst herbage; and, in accordance 
with this habit, many of the exotic species have ■wing-cases, wTiich present the most 
perfect resemblance to leaves, both in colour and veining. There are several British 
species, one of which (the Gryllua viridtsaimus. Fig. 186) is common in autumn in 
many marshy situations. It is one of tho largest British insects, being about two 
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inches in Icnpth, and throe and a half in expanse of wings; end, notwithstanding the 
vegetable nature of its ordinary diet, two of them can scarcely be put together without 
a battle, when the victor very often makes a meal off some of hig^antagonist’s limbs; 
and Mr. West wood mentions an instance, in which a specimen of this insect, which had 
been inclosed in a box with one of his own hind-legs, was found to have devoured 
about half of it in the course of the night. Another species (the Dectieus verrueivoru*) 
which has occasionally been ,found in this country, received it| specific name, which 
signifies “wart-eater,” from a belief current amongst the peasantry of the continent 
of Europe, where the insect is common, that its bil;c, assisted by a brownish liquid 
which it emits from the mouth, is a certain cure for warts. , 

Of the tribe Achetnia, the common Cricket [Ach^-ta domrstica, Fig. 202), the noisy 
little denizen of our kitchen hearths, may serve as an example. These insects, like 
those of the preceding tribe, have the antennae slender and tapering, and often consi¬ 
derably longer than the bb ly. They also agree with the Qry^Uina in the structure of 
the singing apjiaratus ; but the 
\^inga, instead of being arranged ^ 
in the form of a high pitched roof, 
arc laid fiat upon the hack. Some 
of them pnsscss ocelli, vhilst 
others arc destitute of tho.«c or¬ 
gans. The hinder wings are very 
long, and folded up in such a 
manner that they pTo]cct beyond 
tbc wing-cases, in the form of a pair 
of tapering tails; the abdomen is 
also furnished, in both sexes, with 
a pair of pilosi*, bnstlc-shaped, caudal appendages, and in the female with a long, 
slender ovipositor, composed of two filaments, laid side by side, and somewhat 
thickened at the tip. The tarsi are thrce-}ointed. 

The cormuoii Ilouse-ciieket is too widl known to need any particular description. 
Daring the colder months these inseets always seek the habitations of man ; when they 
e.stahlish themselves m the neiglibourhood of the fire-place, in some room on the 
ground floor, gimerally preferring the kitchen, where their monotonous chirping may 
genet ally be heard in the winter evenings. In summer, however, they remove their 
quarters to the open air, taking up their abode apparently in the crevices of garden 
walls and similar situations. In fine summer evenings they sing most pertinaciously 
in the open air. Their food, when in the hou.se, consists of crumbs of bread, and 
similar household refuse, which arc generally to he found in abundance on the kitchen 
hearth. They arc said to come into the houses about the end of August, probably to 
breed; as minute larvae, not more than a line in length, may often be seen later in 
the autumn swarming about hearths inhabited by these insects. • 

It i.s singular that popular superstition should have attached an ominous Bignifi.ca- 
tion to the chirping of this harmless little creature; and it is very ridiculous to find 
that even at the present day this sound is deemed an unfavourable omen in some 
parts of the country, whilst in others it is regarded as having a directly opposite 
meaning. 

Apart froip superstitious feeling, however, opinions are greatly divided as to 
whetlior the fiznside song of the cricket be pleasant or the reverse. Like the Cicada of 
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the ancients, the Cricket has found its poetical admirers: whilst bv many its note is 
regarded with great dislike. 

Another spocics^is the ‘Field-cricket {Acheta eampestris), a timid animal which 
avoids the society of man, living all the year round in the burrows which it forms in 
sandy banks, amongst stones. This is much larger and louder than the domestic 
species, but is by no means so common, frequenting only hot, sandy districts. A still 
more remaikablc inac<j^, belonging to this tribe, is the Mol^-Cricket vulgaris^ 

Fig. 178), whiyh, both in its structure and habits, presents no inconsiderable resem¬ 
blance to the Mole. Like that animal it is constantly engaged in burrowing in the 
earth ; and to^enable it to do this with facility its anterior limbs arc converted into a 
pair of flat, foasorial organs, whiclj are turned outwards in exactly the same manner as 
the hand of the Mole. It is a IJritish insect, but very local in its distribution. In its 
passage through the earth it does great injury to the roots of plants, but is sai^ to live 
quite as much upon animal as upon vegetable food. Thorfemale forms a chamber of 
considerable s^e for the reception of her eggs, communicating with the surface of the 
ground by narrow winding passages, all neatly made and perfectly smooth. Tbo^ 
number of eggs appears to be from two to four hundred. The young ones remain in 
society until after their first moult; when they disperse, and form separate burrows for 
themselves. 

The habits of the three British species of Crickets form the subject of three of 
the admirably letters of Gilbert ^Vhitc. A species of Mole Cricket, inhabiting the West 
Indies, has freqftcntly committed grt'at ravages upon the young sugar-canes in those 
islands. 

The Cursorial Qrthoptcra may be dividfed into four tribes, of which ope is composed - 
of exclusively herbivorous animals, whilst the others are either predaceous, or adapted 
to subsist upon a miscellaneous diet. 

The herbivorous tribe, Phasmma., is composed of some singular insects, to which, / 
from thoir close resemblance to vegetable productions, the names of Walking sticks and 
Walkinf/ loaves are commonly given. They arc distinguished by having the head 
CXacrlod, all the legs adapted for walking, the caudal appendages usually small and not 
jointed, and the hinder wings not folded transversely in the middle. Ocelli axe some¬ 
times present, sometimes wanting. The tarsi are composed of five joints, clothed 
beneath with a membranous cushion, which gives the creatures a firm hold of the 
hranphas and leaves of the trees on which they live, and furnished with a large pulvil- 
lus between the claws. The 
wings are sometimes present, 

Rometimes entirely wonting; and 
in some species the male is 
winged and the female apterous. 

In the Walking sticks {Phasimda^ 

Fig. 203), the body is much 
elongated, cylindrical, and usu¬ 
ally of a dingy brownish colour, 

^0 as exactly to resemble the 
dried twig of a tree. The wing- 
cases, when present, are very 

much shorter than the wings; Fig. 203.—Bacteria FraglUs. 

nd as they would bo quite jnsufficiont for the protection of those organs when folded. 
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this is provided for in another way, the outer margin of the wings for?iing a firm 
plate, under which the membranous portions arc entirely concealed during repose. 

The Walking leaves {Phylliid(c^ Fig. 204) are still more nimarkable in their 
appouraneo. In these the body is very flat and thin, and the wings |brm large, leaf-like 
organs, covering nearly the whole abdomen, and furnished with irregularly reticulated 
nervurcs, which give them exactly the aspect of a leaf. This leafy structure pervades 



Fig. 20 L—Phyllium Siccifolium- 


the whole animal; the legs, especially the thighs, being always foliaoeous. Some 
species are of a bright green colour, whilst others are of the brown of dead leases; and 
the natives of the countries inhabited by these curious creatures generally inform 
Europeans that the insects arc all green at first, but that as the leaves change colour 
they change also. 

The Phasmina arc found principally in warm climates, very few occurring in Europe. 
They are very slow in their movements, creeping about upon trees and shrubs, to which 
they often do considerable damage by devouring the young shoots. Some of the Stick 
insects are of large size, measuring at least seven or eight inches in length. 

The insects of the next tribe, the Manttna^ are also principally inhabitants of hot 
climates, although a few species are common in the south of Europe. They arc at 
once distinguished by the structure of their fore-legs, which are converted into |>ower- 
ful raptorial organs. The head is attached to the extremity of the prothorax ; the face 
is triangular, the eye s large, and the ocelli three in number. The prothorax is elongated, 
forming a narrow neck, which, in the ordinary^ position of the animal, is carried upright. 

the front of this pograent the raptorial legs, which are very singular in their 
structure (see Fig. 179), take their rise. They are much stouter than the other legs; 
the coxae are very long, and are united to the still longer thighs by a small trochanter.* 
jThe tibiae can be folded back, so as to come into close contact with the lower surface 
|of the thighs, which arc furnished with a distinct groove for their reception. £ach side 
of this groove and the under side of the tibiae are armc^d with numei:,QUB spines ; thos(^ of 
the tibiae being the smallest. Carrying these formidable ireapons aloft in tho^ir, the 
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Mantidea move slowly along, and their whole attitude ia so solcinJi that they aro regarded 
^th TCTisr”*^"" by ^e inhabitants of all the countries in which they occur. In the 
south of Europe they aro universally kmwn by names indicative of the belief that their 
singular attitude is one of prayer; and according to ancient legends the A/iaM/Mhas.not 
clways confined itself to silent devotion; for we aro told that one of these insects, on 
being desired by St. Francis Xavier to sing the praises of God, immediately chanted a 
beautiful cantigle. Another prevalent superstition regarding these creatures is, that if 
they be asked the way to a place they will immediately indicate the right road by hold¬ 
ing one of their logs in that direction,—hence the name of Soothsayers, often applied 
to tlmse insects, and the Greek \^ord Mantis has the same signification Unfortunately, 
however, all these amiable qualities me purely imaginary. The Mantis is one of the 
most voracious of its class, and only assumes this solemn and devout appearance for the 
beguilement of its unsuspecting victim. Slowly and cautiously it steals along by almost 
imperceptible^egrees until within striking distance of its prey, when one of the fore¬ 
legs is instantly extended, and the stuggling victim is soon mangled by the tremendous 
weapons of the destroyer. Nor are those organs employed solely in providing their 
owner with nourishment. These insects are excessively pugnacious, and two of them 
can scarcely come together without a combat, which generally has a fatal termination. 
Their manoeuvres, in such cases, resemble those of two horsemen in single combat. The 
Chinese amijse themselves with the combats of these insects, which they keep for this 
purpose in little bamboo cases. 

The Mantina are sometimes adorned with brilliant colours, but their general tints 
are green and brownish gray. Some of them have a large cye-like spot on the wings. 
Their antennae arc usually rather long and thread-shaped ; their tai si are five-jointed; 
and the abdomen is furnished with a pair of short articulated cuudal appendages. The 
eggs arc laid by the female in rows, each egg inclosed in a separate cell. The entire 
mass ofiCggs is covered wdth a gummy substance, which afterwards hardens, forming a 
protective case. These cases, which are often of singular forms, are usually attached 
to the twigs of trees. 

In the tribe (the Blathna, or Cockroaches) all the legs are formed for running, 
as in the Walking sticks; but the head is more or leas completely concealed beneath the 
anterior margin of the prothorax. The antennm are very long and bristle-hke, and com¬ 
posed of numerous joints. The ocelli are generally absent. The wings are frequently 
wanting, sometimes in the female only, hut often in both sexes; the anterior wings 
or wing-cases, are of a leathery texture, traversed by numerous reticulated veins. They 
lie flat on the body, and usually lap over each otlier at the apex during rejjosc. The 
hinder wings fold up like a fan, excepting a rather broad piece of the anterior margin, 
which lies flat. The legs are rather long, generally stout, with the tibirn spinous and 
the tarsi five-jointed. The body is usually flat, and somcw'hat ovate, and the abdomen 
is famished with a pair of jointed caudal appendages. 

The common Cockroach, or Black-beetle as it is commonly called (Blatta orienialis. 
Fig. 205), which often swarms to such an extent in houses as to be a complete 
*nuisanco, may servo as a well-known example of this tribe , altho\igh in it the w'ings, 
which in many species attain at least the length and breadth of the abdomen, are 
reduced to a very small size in the males, whilst in the females they arc quite rudi¬ 
mentary. These insects, although now so common all over Europe, are supposed to 
have been originally natives of India, and to have been gradually cai’ried westward by 
the progress of commerce. This and another species, the mutia Ama ieana, are very 
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common on board ships, where hey find a plentiful nourishment amongst the mer¬ 
chandize, and on shore they ari usually mos^abundant in seaport^towns. 

I’hoy are all nocturnal 
in their habits, concealing 
themselves in dark holes 
duiing the day, but corn¬ 
ing out oi their hiding- 
idaces when the lights 
are extinguished. On the 
introduction of a light 
into the scene of their 
nocturnal prowlings they 
may ho seen scuttling 
away in great disorder 
towards the nearest place 
of concealment; and from 
this habit, no doubt, the 
ancients, who were well 
acquainted with Cock¬ 
roaches, 'denominated 
them lucifugcB. 

The common Cockroach, and some allied species, appear to have the.faculty of 
devouring every thing that comes in their way, whether of an animal or vegetable 
nature ; and wlien they 0 (;cur in great numlx'rs, the damage thc'y do to provisions and 
many other articles is excessive. 'J'hey also usually coiumuaicatc a disagreeable smell 
to objects which they have touchi'd, so that they often spoil more than they actually 
consume. A large species {HlaKa fftffaviea), common in the West Indies, is there 
known by the name of the Drummer, fiom its curious habit of making a knocking 
noise during the night. This noise is frequently kept up aU night, the insects alter¬ 
nately answering each other, to th(‘ great annoyance of those living in the house thus 
infested. 

This species is also said occasionally to attack people when asleep; and, as 
though its other habits were not sufficient to create a prejudice against it, it sometimes 
devours the extremities of the dead. 

The most remarkable circumstance, in the history of these insects, is the mode in 
which their eggs are laid. Instead of emerging singly from the abdomen of the female, 
they are inclosed in a'horny ease (Fig. 205 A), which is often half as large as the 
abdomen of the parent. AVithin this the eggs are ranged in two rowii, separated by a 
partition which runs down the middle of the case; each egg is also separated from its 
neighbours by a similar but smaller partition. Along one side of the case there is a 
slit, furnished witli a pair of toothed plates, which fit closely together, and which are 
further secured by the mother with a strong coating of a sort of cement, which also 
serves for the attachment of the egg-case to any spot which she may select for this 
purpose. Whett.tho larv® arc hatched they speedily emit a fluid from their mouths, 
M'hieh-seftons the cement, and enables them to escape from their temporary prison. 
As might be expected, ths female has some difficulty in getting rid of this composite 
offspring, and the insects may often be seen running about with half the egg-case pro¬ 
truding from the apex of the abdomen. Indeed the birth is said to occupy from a week 
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to a fortnight in different species. By Dr. Doach the Blattina were raised to the rank 
of a distinct order, ilhdcr the name of Bictyoptera. 

This was also the case with tho next and last tribe, the Forficulma or Earwigs, 
which constitute tho order Dermaptera of • 

Leach, and which Mr. Westwood, who also 

regards them as formi«g a distinct order, • yT 

has denominatdd Euplexoptera. The latter ^ ^ 

name refers to the most strikiii^g charac- 
ter of these insects, viz., the structure of 
the Kinder w'ings, which arc exceedingly 

beautiful. In these the radiating ncr- | \ 

vures, instead of finding their common jT V 

centre at the base of the wing, as is tlie case " ^ * Hwr 

in most Orth9ptera, spring from the cx- 

tremity of a broad leathery piece, which \JI^ 

occupies about a third of ((the anterior I’jt;. 200.-Foificula. 

margin. Other radiating nervurcs occupy 

the spaces between the principal nervures, but only run fiom the posterior margin to the 
middle of the wing; and the whole arc united by a transvoi he nerve, which runs pai allel 
to the posterior margin. By tho assistance of these nervines the wing, winch is of vciy 
delicate texture, folds up into exactly the shape of a closed fan , but as the wing-cases of 
the Earwig arc very short, the wings can only be got under them by a veiy complicated 
transverse folding in two places—namely, at the apex of the leathery basal pi<‘ce, and 
at a second point about the middle of the wing, where the nervures appeal to be thii k- 
cned. Even then the apex of tho firmer paiL of tho wing proji'ots beyond tho elytra. 
The Eorficulina arc further distinguished by having the head exserted, and destitute of 
ocelli, the tarsi composed of three joints, and the extremity of the abdomen furnished 
with a panr of forceps, which are often of large size. 

These insects appear to live principally upon vegetable substances, and as they often 
attack the petals of flowers, they aie regarded as enemies by the gaidimci. They are 
nocturnal in their habits, creeping into crevices at the ajijiroach «f day. It is this 
instinct that prompts them to take shelter in the flower-pots and other hollow objects 
usually placed as traps amongst tho flowers which are subject to their ravag^n. It 
appears to be a common belief almost everywhere that tho Earwig creeps into tho ears 
of persons sleeping in tho open air, passes thence into the biain, and causes death. 
Bidiculbus as this fancy is, it appears to have furnished the name for the Eurw ig in 
almost all European languages. The female usually scoops nutTa hollow in the eaith, 
iu'Which Hlm.laya.A.BmaU maaa of-eggs; these she watches over with gi eat assiduity 
until they are hatched, when she continues to display the same affection fur tho new¬ 
born young. 


^ Order VII.— Neuroptera. 

General Characters. —The order Neuropteia includes a number of insects which 
present a considerable resemblance to the Orthoptera in thidr genf'ral organizalion, hut 
which may ilsually be distinguished at the first glance by the structure of their wings. 
Those are almost always four in number (Fig 208 ), generally (tqual in size, and mi-m- 
hrflinaua ia, Jicatiirer4i!aversed ia vaiioua’direotions. by-longitudinal and transTcrse 
aervures,- which arc often excessively jui^psEous. The wings are generally kgpkilat« 
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even diiring repose, although in some iustauces the posterior pair are folded In the 
structure of the mouth some of them very closely resemble the p^^eccding order; and 

nearly all are furnished with distinct 
mandibles and maxillse, although in 
one group these organs are very in' 
conspicuous. iTho head is usually 
large, and distinctly «eparated from 
the body ; the eyes are almost always 
of large size, and assisted by two or 
thrsc ocelli; the antennae arc dither 
thread'liho or bristle-shaped organs. 
The segments of the thorax are dis¬ 
tinctly recognisable, and the division 
between the thorax aid abdomen is 
always distinct; although the latter is 
generally sessile, or attached to the 
last thoracic segment by its whole 
breadth. The legs arc of moderate 
size, and the number of joints in the 
tarsi varies from two five. The 
extremity of the abdomen is never 
armed with a multivalye ovipositor. 

The metamorphosis (Fig. 187) of these insects approaches nearer completeness than 
that of the Orthoptera —the larva) and pup® generally exhibiting less resemblance to 
the perfect insects than in tliat order. The amount of resemblance between the different 
stages of these insects is, however, very variable in the difl'erent groups composing 
the order; so much so, in fact, as to have induced some naturalists to separate them 
into two, or even three orders. We may adopt these as our primary division? or sub¬ 
orders. 

Sivisions.—In one of them, forming the liictyotoptera of Burmeister, the insects 
are active and voracious in all their stages ; and although the appearance of the larvw 
and pup® rarely resembles that of the perfect insect very closely, yet this similarity is 
greatc|^than in the other two sub-orders. In these the metamorphosis is much more 
complete. The pupa alway s presents a much closer resemblance to the perfect insect 
than the larva; and the intermediate stage of development is passed in a quiescent state, 
although the pupa acquires the power of motion a little before its emergence in the 
perfect form. In iho- Vlanipennia the wings arc flat, membranous, generally equal 
in size, and naked; and the organs of the mouth are usually well developed; whilst 
in the Trichoptera the hinder wings are larger than the anterior pair, and folded in 
repose. The whole of the wings are more or less clothed with minute hairs; and the 
mouth is of veiy weak construction, and evidently incapable of biting. 

Sub-Order I. —Dicttotoptrha. 

l>i'visloxL8«—Of' the JHctyoioptera sopie arc aquatic in their habits in the Icuwa 
state, whilst others are ahvays aerial. Of the latter, which make the nearest approach 
to the Orthoptera, the Te rmiUdee, or 'VViy tc Ants, are the most important. These 
Insects live in vast communities, jirincipally in (he hotter regions of the earth, where 
they do incredible damage by devouring everything that comes in their way. Even 
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Fig. 209.—Queen in the winged state, and flllcd with eggs. 


wood is inctfjpablc of resisting tlicir ravages ; for they will gnaw away the intciior of 
beams and articles of furniture, leaving a thin shell to conceal their operations, so that 
the mischief is no^discovered, until, from its weakness, the object falls to pieces on 
being touched. 

, Considerable uncertainty still 
appears to exist as to the real 
constitution of the locieties of 
these insects. According to Lat- 
reille they consist of five classAj 
of individuals* Of these, two are 
undoubtedly males and females, 
which at first are exactly similar, 
and furnished with four no*irly 
equal wings. 

After imprecation the abdomen 
of the female increases vastly in 
size, from the immense number of 
eggs (jontained, which are so nu¬ 
merous that it is said as many as 

eighty thousand are sometimes laid by one female in the coirrse of twenty-four hours. 

The great bulk of the community is conjposed of apterous indi¬ 
viduals, supposed to be lanrae, which closcdy resemble the winged 
insects, luit are destitute of eyes and ocelli. These arc the workers, 
and upon them all the labour of the community devolve.^. Other 
apterous individuals, apparently pup®, resemble the workers, but 
have four tubercular wing-cases on the thorax; whilst others, dis¬ 
tinguished by the large size of their jaws (Fig. 210), and which 
appear to be neuters, are called Soldiers; their office, apparently, 
being the defence of the community against the assaults of enemies. 
The habitations raised by these diminutive creatures arc amongst the most surprising 
of insect edifices. They are 
usually built upon the ground, 
but sometimes amongst the 
branches of trees, whence they 
communicate with the ground 
by a long gallery, twining round 
the branches and trunk of the 
tree. Those built on the ground 
are of various forms, two of 
which are represented in the 
annexed wood-cut (Fig. 211) ; 
but the most usual shape is an 
•lypgiilj^ijone. These nests are 
frequently as much as ten or 
twelve feet in height, built of 
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FIgr. 211.—Nests or White Ants. 

5, Tormes fatalis; 6, Vermes atrox. 


earthy particles, which the workers masticate, and then apply to this purpose. It 
speedily dries, and becomes very hardl ’ The nest is divided internally into numerous 
chambers and galleries (Fig. 212), in one of which the impregnated female or ^noen is 
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imprisoned, wailed upon 
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Fip. 212.—Section of Nest of Termes fat.ihs. 

0, royal chamber; />, .ipartmontfi of roxui atteiiAants, 
e, nuis<‘rii's oitl m.ifr.izincs ; rV, lower rool , e, upper 
roof, f, bruises , p, dome of iieiil ; hh, walls of dome, 
penctiatcii by pas'sa;;cs it, k, ui.dctground i».iss.i;?e. 


obsequiously by a numerous train of attendaiils, whoso 

apartments arup^ in the immediate 
vicinity of the royal chamber. These 
attendants carry oif the eggs, as soon 
as laid, into separate chainhers dr 
nurseucs, wln^re the young produced 
fi’om them are tended with the 
gre/itest care by the workers. The 
interior of the nest d’orms a huge 
df-me, will) thick wall, within which 
there are usually two or three roefs; 
the walls arc perforated by passages 
leading from the bottom of the nest 
to the magazines »nnd nursoiies 
placed in its sides, which also fre- 
qu' iitly communicate with the 
ground floor by small earthen 
bridges. Other siiccics, although 


differing in details, follow the same general priiiciidcs in the construction of their 
nests. « 

'J'he antennae of the Termituhe aie thread-shaped, and composed bf about twenty 
joints; the oyes are rather small, but prominent, and the ocelli two in number. 'J'hc 
structure of the mouth presents a close resemblance to that of the Orthoptera. The 
thoracic segments are distinct, the wings large, equal in size, membranous, and tra¬ 
versed by numm-ous branched nervures, and the logs aic short, and fnniishcd with four- 
jointed tarsi. The abdomen is furnished with a pair of minute e.aiidal appendages. 
Only two or th.rce species of these insects are found in Europe; and althoilgh these 
can make no jiretension.s to rival their trojiieal brethren in destructiveness yet the 
ravages of one sjieeies have produced considerable consternation of late years in the 
city of lloehello, in France. 

Ni'arly allied to these arc the Psoeidee, a family of minute insects, distinguished by 
having their labial palpi very minute, their tarsi comiiosed of two or 
three joints, and the hmd wings smaller than the anterior pair. 

Several specie's of insects belonging to this family are common in 
this country, and one sjiecies, the Atropos puhaiorim (Fig. 213), 
which a])pcars never to acquire wings, is often met with in abundance 
in badly kept collections of insects, dried plants, &c., to which it is 
very injurious. The name oipuhatorius, given to this insect, refers 
to its jiower of producing a sound like the ticking of a watch, whence 
it has often been denominated the death-watch. The generic name 
Atropos also hints at this popular superstition. 

The remainder of the Putyotoptera pass through their preparatory states in the 
water; and it is not until the perfect insect is about to cmeige from the skin of the 
pupa that the latter Ifcavcs its native element. It then creeps out of the water, either 
on to the stones on the brink, or up the stems and leaves of aquatic plants; and from 
this position the imago is able to spring at once into the air, without any danger of 
being drowned in its native element. 

In the Ptrlida, which approach moat closely in their structure to the preceding 



Fig. 213.—Atropos 
pulsatoriuH. 
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families, the anlennte arc filiform, as in those insoots, but the posterior wings are con 
Bwlorably larger than ^bo anterior, beneath which tlu'y are folded in repo.so, and the 
abdomen is furnished with a pair of rather long, jointed caudal appendages, which arc 
also present in the larva. The tarsi arc composed of three joints; the organs of the 
immth arc of a soflish U'xture, the mandibles usually rudimentary, and the palpi both 
of the maxillre and labium well developed. • 

The larva elo^ely resembles the pei feet insect, and is found in plenty in lakes, ponds, 
and rivers, on the borders of whnh the insects themselves may also be met W'ilh in 
abundance. TJie well-known Stovt-J!ij of the angler, wbicb is said to be an cxecllent 
bait for Trout, is a sjiceies of tlij^ lamily {7'etla bicattdutu) Tlu'y aie carnivorous 
insects, but sluggisb in their movements. The resjiiratiou of the laiva is effected by 
means of gills attached either to the thorax or to the abdomen, the form of whie|^ varies 
greatly in different species. In one genus {rtermutrajs) w'hicb inhabits North America, 
those branchial ^rgans arc peisistent in the pcifcct state. 

This sub-order includes two other groups, distinguished from the preceding, and 
indeed from all the other Neuroptera^ by their small awl-shaped anfccnniB. Thej' form 
the section Suhuheornes of LatroiUc. The EphciueraUt. an' distingui.shcd by the small-fiize 
of tlu'ir hinder wings, tlic rudimentary condition of the organs of the mouth, and tlie 
long juiutud bristles with w^hich the tail is furnished. The aiitenn® are composed of 
only three joints , the eyes are usually huge, and the ocelli three in number. These 
insects arc well-kfiown to the angler as May-flies, They are also called Day-flie.s, from 
the shortness of their cx- 
istcnec in the perfect 
state; and the generic 
name of the typical group 
also ri'fers to their ephe- 
vify^l life* Their trans¬ 
formations have already 
h(’(’n figured (page 312). 
both larval and piipai pre- (Epben.eru) 

scut a considerable resc'iublance to the perfect insect; hut the entiie period of the pre¬ 
paratory stages is passed in the w'atcr, and the insects‘oio-'thcn fumished with a row 
of very cuiious gill-laminai along each side of the abdonion. During this period the 
larvne and pupaa make them.sclves little burrows in the sides of the pond or stream in 
which thc)'^ live, and these burrows have two openings; so that if tlic insect enters by 
one it can pass out by the other without the necessity of turning round in its narrow 
domicile. The caudal filaments are present in the laiva, but mu«h shelter than in the 
’mago. On arriving at maturity the pupai come out of the water, when the perfect 
insect emerges from its case, and takes to flight. It is still, liowever, inclosed in a very 
delicate pellicle, to get rid of which it soon attaches itself by its claws to any object that 
may be at hand, and after a few struggles leaves this encumbrance behind it, and flies 
away. After this last change the insect exhibits its brightest colours, and the tails 
, gfow to twice their previous length. The emergence of these insects from the water 
appears always to take place in the evening; and as the whole of the Ephetmi ce in & 
river appear to arrive at maturity at the same period, they generally moke their 
I appearance in such countless swarms, for two or three evenings, that the effect produced 
by one species with white wings has been compared to a heavy fall of snow. By the next 
I morning the majority of these insects are found lying dead upon the shore in heaps 
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The occurrence of these swarms of May-flies has been observed in difKrent parts ot 
Europe, in Holland, France, and Switzerland; and it appears that the species found in 
each of these localities is distinct from the rest. In Switzerland, indeed, the swarms 
of two species arc on record, one inhabiting the Lake of Geneva, and the other the 
Khinc near Basle. Our common species, ihe Ephemera vulgata (Fig. 214), also occurs 
in profusion for a few days in the rivers frequented by it, but not by any means to the 
same extent as the continental spei'ies just referred to. This find several other species 
of the family are favourite baits for Trout. 

The Ltbellulidce (b'lg. 208) are characterized by tlcir four l:.rge, nearly equal, reti¬ 
culated wings, by the jiowcrful stiucture of their mouths, and the shortness of thc.caudal 
appendages, which moreover arc not jointed I’hc antenme are composed of from five 
to eight joints; the eyes arc very large, generally meeting on the top of the head, which 
also bears three ocelli. ^ , 

These arc exceedingly elegant but voracious insects, which may be seen in fine 
summer weather hawking about over the surface of ponds and rivers in search of insect 
prey. They are well known in this country as Dragon-flies; the French call them 
“ Demoiselles,” probably in allusion to the elegance of their forms and the grace of 
their movements. The vulgar English name of Horse-stingers is peculiarly inappro¬ 
priate, as these insects possess no means of annoying either horses or any other of the 
larger animals. 

The larvae and pupae of the Lihdhduim inhabit the w'atcr, fronj which the pupa 
emerges when the perfect insect i.s ready to commence its aerial existence. The empty 
pupa skin may often be seen attached to aquatic plants. The structure of the lower 



Fig. 215.— A, the pupa with its masa ; B, the same with the mask closed, and discharging a current 

of water from the anus. 

lip, in the preparatory states of these insects, is very singular; it has been denominated 
a mmlc by many authors. It consists of two principal pieces (Fig. 215), one of which 
is articulated to the head, whilst the second is attached to its extremity. At the apex 
of this second piece two jaw-like organs are articulated. In repose this lip is folded 
beneath the head, but can be immediately extended to a considerable distance in front 
of the head, so as to seize any minute insects or small fishes that may pass before the 
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orealiirc, whifch is very sluggish in its movements. The respiration of the larvae of 
some of these inseets is not efteeted by external branchi®, but by the entrance of the 
water into the cavity of the body, where it 
conies in contact with the trachea:, which 

deprive it of the air dissolved in it; it is then * 

forcibly expelled through the opening by '"in 

which it entered (Fig. ft 5). The resistance 

offered to the expulsion of this water also \ 

enables the larva to progress slowl;f. In some 
of the fimaller s"i)ocics the larva is furnished ^ 

with three narrow clongatt:d caudaf plates. 216.-Caleptcryx vii go. 

One of the most beautiful species in¬ 
habiting this eouiitiy is the Caleptetyr rirgo (Fi^. 216), which is not unconimorPon the 
sides (*f rivers. It is of a deep steed-blue colour, and the wings have a large dark 
patch near the 9pex. Some exotic species allied to this have the abdomen at least six 
inches long. 


P'ig. 216,—Caleptcryx viigo. 


SUB-OIIDER II.— PlANIPENNIA. 

In this sub-order the wings arc always nearly equal in size, reticulated, and gene¬ 
rally laid flat upon the back when at rest, the posterior pair never foldc'd. The labium is 
usually notchm at the apex, but never deeply ch’ft, as in the preceding group The 
antennae arc generally long, and cither filiform or gradually tapering to the tip. The 
pupa is quiescent. 

Divisions. —In one family, the SialUla', the lan’-a is aquatic in its habits, and 
the perfect insect is always found in the neighbourhood of W’ator. When mature the 
larva quits the water, and forms a cai'ity in tlie b.ink, where it passes the pujia stage. 
These insects are distinguished by the large size of the protliorax, which is nearly 
square. 

The remaining families pass the w'hole of their lives in the air. Of these, one specicfl, 

the curious or Ant- __ ^ 

lions, are distinguished by their 

clavatcantemuc, which are usually •, 

short; although in one genus these 

organs are elongated, and knobbed ^ 

at the extremity, in the same ^ 

W’ay as those of Putteiflic's. 

The oeidli are wanting; the [-■ 7 
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Fig. 217.~ Myrnu lco. 


Llg. 218,—Pitfall of the AnUlion. 


labial palpi arc very long, and the wings are large and finely rctTculated, and during 
repose lie in a roof-like form upon the sidcB of the body (Fig. 217). Seme of these 
insects, which are all exotic, are remarkable from the habits of their larvtE,—small, 
sluggish, oval creatures, fumibhed wdth a most formidable pairof jaw’s. These curious 
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little creatures excavate conical pits in the sandy places ■which they inhabit (Fig. 21S) 
at the bottom of which they conceal themselves entirely, ■with the exception of the 
head and powei fill jaws. Here they wait patiently until some V^iiig ant or other 
insect unwarily strays into their domain, wlien the unfortunate intruder generally 
slljis to the bottom of the pit, and is soon destroyed by the nietciless jaws of the Ant- 
lion ; but if the victim shows any intention of making his escape, a showi'r of sand 
thrown up by the latter sooit arrests his ])rogrcss, and gonertAly biings liiin down to 
the fangs of the destroyer. It is entirely by sucking the juices of its Victims that this 
voracious little creature exists ; and when these ara.exhausted, the carcase is imnie- 
diatidy thiown out of the pit b)' a sudden jerk of the jaws. The laivao of (ither 
specie's appear to prowl about upon and under the stdface of the ground without making 
pitfalls. 

Tho JTemcrohiidir, ■which arc closely allied to the preceding insects, arc generally 
beautiful and delicate insects, with solt bodi(*s, large, delicate, and finely reticulated 
wings, and long tiliform antenna*. 'J'hey po.ssess no ocelli; but the \.-yes are laige, 
prominent, and usually of a beautiful golden colour. The larvae of these insect*—of 
which scvcial s])ecies arc found in this country—are amongst the greatest, enemies of 
the A)>hidff<, which they suck by nuums of their curiously-coiiNtiuclcd jaws. 'J'he eggs 
are laid in little bunches upon leaves, eaidi egg being supported at the extremity of a 
long footstalk, which givi's them a most singular appearance. Many of them arc 
cdogant creatures. I’hey fl}' generally in the (-vening, and most of thoiti emit a most 
disagreeable odour on being di-^turbed or touched. The pupa is inclosed in a cocoon. 

The Vmmpxdtv arc chaiaetensed by the foiin of the head, which is piolonged below 



into a sort of rostrum, at the extremity of winch the 
mouth is situated. They have long slender antennal 
and tliri'C ocelli, and the extremity of tlic abdomen is 
often fiirni.shcd \i'ith a curious forceps-liko aiipimdage, 
whence the cominonest English species has obtaini'd the 
name oI the Seorpion-fly (Fig. 219). These insects arc 
found coiniiionly about hedges in damp situations ; but 
little is knowm of their habits. 


Fig. 21fl.— Scoipion-fly. The tw'o last families are distinguished from the 

(I’anorp.i) . preceding by the great length of the prothorax, w'^hich forms 

a slender neck, from which circumstance the few lliitisb 
species aie denominated mahe-jhes. In the Itaplndtidcc the fore-legs arc formed for 
w alking, the Lead bears three ocelli, and the anienuai arc long and slender; the abdomen 
of the female is furnished witli a long ovipositor. The laivie aie said to live under the 
bark of tices; and the insects are genei ally found in woods. This family includes 
several British species; but none of the next family, the 3Itivtispidff’, occur in Britain. 
These curious little insects are furnished w'ilh long raptorial fore-legs exactly like those 
of the Orthopterous near which they Lave ludeid been sometimes arranged. 

They have no ocelli, their antenn* are short, and the female has no ovipositor. They 
resemble the liaphidtidit in their habits ; and both families—especially the second—arp 
apparently very predaceous. 


Sub-order III.— TiiiciiorTEUA. 


The sub-order Trieloptera, including only the large tribe or family of Thryganeida^ 
exhibits the most complete metamorphosis of any of the Ncuroptera. The Inrvsa 
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which are J^uatic, in fact present alinoi^t as little rcscmhlanec to the imago as tliosc of 
some mctaholous insects. They arc long, softish grubs, fui iiished with six feet, and with 
a homy head armedi with jaws, g(‘nerally fitted for hiiing vegetable matters, although 
some appear to be carnivorous. To pro¬ 
tect their soft bodies, which constitute a 
^ery favouiite food with fishes, these larv® 
always inclose thcmse^v'^cs in cases formed 
of various materials; bits of straw and 
sticks, pebbles, and even smay shells, 
being conimonJiy employed in this manner. 

I’lie materials of th(\sc curious ca(ies aie 
united by means of fine silken threads, 
spun like those of the Caterpillars of 
the Lcpidoptcra^ from a spinneret situatial 
on the labium^ In inen-asmg the size of 
its case to suit its growth, the larva is 
said to add only to the anterior end, cut¬ 
ting off a portion of the opposite ex¬ 
tremity. Wln-H in motion, the lai-va 
pushes its head and the three tlioracic 
segments, wtich aie of a harder consistence than the rest of the body, out of its case 
(I'ig. 220) ; and as the latter is but little, if at all, heavier tlian the water, the creature 
can readily drag it along behind it, tlius kei'ping its abdomen always sheltered. 
It adheres stoutly to the inside of its dwelling by means of a pair of articulated 
caudal appendages, generally assisted by three tubercles on the first abdominal 
segment. 

llefore passing to the pupa state, the larva fixes his case to some object in the water, 
and the* closf's up the two extremities with a silken grating, through which the water 
necessary for the respiration of the pupa can easily pass. The pupa is funiishi'd with a 
large pair of hooked jaws, by n cans of wdiich, when about to assume the iieifeet state, 
it bites through the grating of its prison, and thus .sets itself free in the water. In this 
form the pupae of some species swim freely through the ualei- by means of their long 
hind legs, also creeping upon the other four limbs ; these frequently rise to tbo surface 
of the water, and there undergo their final change, using their deserted skin as a sort of 
raft fiom which to rise into the air, whilst others generally creep up the stems of 
aquatic jilants for the same purpose. 

The perfect insects {Phrygnnen grandix, Fig. 220) have fimr wings, with branched 
nerviircs, of which ^he anterior pair are clothed with hairs ; th« posterioi are folded in 
repose. The organs of the mouth, except the palpi, are rudimentary, and apparently 
quite unfit for use. The head is furnished with a pair of largo eyes, and with three 
ocelli, and the antcnnio arc generally very long. Some species are so exactly like 
Moths, thattliey have often been supposed to belong to the Lepidoplerous order, and, 
in fact, these insects may be considered to form a connecting link between the 
*Neu>opiera and the Lepidoplera. The females have been observed to descend to the 
depth of a foot or more in water, in order to deposit their eggs. * 

Many species of these insects are found in Britain. The larvae arc well known to 
anglers under the names of Caddis-worms and Straw-worms. They are said to be excel¬ 
lent baits. 



Fip. 220.—I’hrygano.i pr.milis. 

A, larva m Its case; Jl, gratinj?; C, imago. 
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SUB-CLABS III.— MbTABOLA. 

« 

In this sub-class the metamorphosis is what is termed complete, the larva, pupa, and 
imf go being generally very distinct in appearance. The larva is either a maggot, grub, 
or caterpillar, and the pupa is quiescent, and inclosed in a skin or case. * 

OllDER VIII. -^ApIIANIPTEKA. * 

• 

This little order, which only includes the Fleas, of which one species, at any rate, 
is probably even too well known to many of our readers, presents ap exceedingly 
icmaikable structure, whicli has been a frt'quent sopree of perplexity to systematistS. 
By many recent authors these insects have been aiTanged with the Diptera ; but they 
differ from these so essentially in many of their characters that we have preferred 
retaining them as a separalf and independent order. 

The external covering of the Flea is a homy case, formed of very di^jfinct segments 
(Fig 221), those of the thorax being always disunited. Although apparently aptercus. 



Fig. 221.—Flea (Pulex irritans). 

A, mouth , z, supposed labrum; md, mandibles; mx, maxillse ; mp, maxillary palpi; 

Ip, labial palpi. ^ 


the Flea has the rudiments of four wings, in the form of homy plates, on thf; sides of 
the meso- and metathoraeie segments ; the hinder pair of plates is the largest. Tho 
mouth, which, as is well known, is eminently suctorial, is of a very curious construction 
(Fig. 221 A), and the oral organs ai’e so singularly formed, that their homologies have 
fri'quently puzzled entomologists. They consist of a pair of sword-shaped, finely 
serrated mandibles, which, with a sharp, necdlc-like organ (supposed to represent the 
labrum), appear to constitute the formidable offensive wcajion with which the Fleas 
pierce the skin of their victims. These are sheathed by the tlirce-jointcd labial palpi. 
The labium and maxill® are very small; but the maxillary palpi are long, and composed 
of four joints, and stand out from tho head in such a manner as to have been generally 
mistaken for the antennae. Tho latter organs are of minute size, and are generally 
concealed beneath a valve-likc plate, on the sides of the head behind the eyes, although 
some species occasionally carry them exserted. The legs are strong, the hinder pair 
especially, by means of which these active little creatures execute their surprising 
leaps. r 

The larva of the,Flea is a long, footless gmb, furnished with a distinct homy 
head. They arc hatched from eggs laid by the female, generally in the neigh¬ 
bourhood of animal matter. The eggs of the common species are usually laid in 
the cracks of floors and similar places. The larvm are active, and when they attach 
themselves tk> dogs or other animals, they twist about freely amongst the hairs or 
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fi'athers, fcdliing upon minute particles of animal matter. In about twelve days tli« 
lai V® are full grown. They then inclose theiuselvos in a little silky cocoon, and pass to 
tlie pupa state. In^his condition the insect is quiescent, inclosed in a skin which fits 
over all parts of the body. The perfect insect emerges in about a fortnight. Most of 
jhc species of Fleas, or Tidictdoi^ are parasitic upon particular animals,—one of {he 
largest being found upon the Mole. 

A minute sjieeies, fnhabiting the West Indies and South America, the Chigoe or 
Jigger {^I'ulcx pimtrans), is remarkable for the habit possessed by the female of 
inserting herself bcncatli the sMn of the foot, generally under the nails. In this 
situation her abdomen swells to about the size of a small pea, in consequence of the 
development of eggs in the ovaries, occasioning great pain and irritation of the port, 
and if not extracted in time the eggs are said to be hatched within the wound, pro¬ 
ducing extensive ulceration, and sometimes even causing death. 'J’he feet of flogs arc 
also attacked by this pest, and it is said that the unfortunate creatures may often be 
scon rolling about and nibbling their toes in a state of the greatest agony. 

Okder IX.— Dipteha. 

General Characters. —The order iJiptera, as its name implies, is characterized 
by the possession of only a single pair of whngs. These are attached to the inesotho- 
racie segment; and the metathorax, instead of wings, bears a pair of small clubbed 
organs (^halte?-es* Fig. 181), which appear to be the repiesentativcs of the posteiior 
wings. Some entomologists, indeed, deny them this character, which they ascribe to a 
pair of small membranous organs, the alulets, attached to the base of the true wings ; 
but this opinion appears to be founded in error. The halteres appear to be the most 
characteristic organs of the order, as they are present in those dipterous insects whose 
wungs are wanting. The segments of the thorax are generally fused into a mass, their 
limits bdSng indicated externally by more or less distinct furrows. The prothorax is 
always v%ry small. 

The head is generally of considerable size, and furnished wdth a pair of large com¬ 
pound eyes, w^hich jften occupy nearly its entire surface. It is usually attached to the 
thorax by a narrow neck, and the crojvn bears two or three ocelli. The structure of 
the mouth has already been described (p. 334, Fig. 17G). The antennm arc always 
placed on the front of the head between the eyes. Their form is very variable. Tlie 
legs arc well developed, sometimes very long. I'he tarsi are composed of five joints, 
terminated by a pair of claws, and furnished with two or three soft pulviUi, by the 
assistance of w’Vich these creatures are enabled to walk with ease upon the smoothest 
surfaces, even in a perpendicular or reversed position. • 

The abdominal rings are distinct, and usually of a firmer texture than the rest of 
the body; some of the apical segments in the females are often converted into a 
telescope-like ovipositor. The stomach is furnished with a small sucking stomach, 
which communicates with it by a very slender tube. At the base of the abdomen are 
Jwo air bladders, often of considerable size; the position of which is sometimes indi¬ 
cated by the semi-transparent appearance of that part of the body. 

The larvm of the Diptera are footless grubs or maggots, somAimes destitute of a 
distinct head. The stigmata are usually only two in numbe'r, and placed at the pos¬ 
terior extremity of the body. In some cases the larva, on reaching maturity, casts its 
skin, and changes to a free quiescent pupa; whilst in many species this transformation 
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takes place \ritTiin the skin of the larva, which then hardens, and forms .^case for the 
protection of the sleeping inmat(i. This constitutes what is termed a coarctatc pnpa. 

Divisions. —The enormous number of species included in this, which is certainly 
one of the larj^est, if not the largest, of the orders of insects, has given rise to a cor¬ 
responding multiplicity of families and other minor groups. In the following pages we 
shall refer, as briefly as possibh', to the prineijial of these. 

The order is divided into three sub-orders. The first consists of parasitic and 
often wingless insects, which have the lu'ad usually immer.sod in the thorax, and the 

flaws denticulated. These arc 





Fie: 222.—Antonnaj of Diptcra. 
A, Tipula ; li, Tabdiius; C, Musca. 


m 

^ called Piipipara^ from the singular 
circumstance that the larvai are 
noniished within the body of the 
mother, and not excluded until 
th(‘y have attained the pupa state. 
Of the other two sub-orders, 
which arc generally ovipaious, 
although a few bring forth living 
lai vm, one, the Bi aehycera^ is dis¬ 
tinguished by having the antennae 
short, and eoniposed, appaienlly, 
only of three joints, with the 


last joint genenally fiirnihlii'd with a bristle (Fig. 222 C); whilst in the Nemocoa^ 
forming the third sub-order, the antenna' (Fig 222 A) are always composed 
of more than six joints, fililorni, and usually feathered. In the Hrachycern, 
the pal])i also consist of only one or two joints; whilst in the Nimoccra^ these 


organs are composed of four or five articulations. 


Sm-ORDER I. —PuPIl’ARA. 

t 

General Characters. —In addition to tin; characters already given, these insects 
differ from the other hiptira in the stiuctiiro of the mouth, which is so singular that 
the analogies of its constituent parts arc still dojibtful. Tlic lowei part of the head is 
covered by a membranous plate, perfoiated by a minute oiifice in fiont, where it is also 
furnished with a jiair of niiniiLe coiiaceous lobes, which have been regaidod as modified 
palpi. Within this is a fleshy bent organ, terminated by a hiislle-like sucker composed 
of three separate bristles : this can he pushed out of the aperture in the first-mentioned 
plate by the extension of their fleshy base, which is probably the labium, and in this 
manner they are employed in piercing the skin of the animals on which these insects 
are parasitic. Sumo of them are furnished with wings, whilst others are destitute of 
those organs. Thi'ir bodies and limbs are generally covered with bristles. The abdomen 
presents no indications of segments; so that in their appearance the apterous species 
often closely resemble spiders, from which circumstance the French call them “ mouches 
araignees,” or spider flies. 

Divisions. —They form two families, the ITippohoscidce^ or Forest-flies, in w'hieh 
the last joint of the tirsi is longest, and the Nycteribiidce, or Bat-liec, in which the basal 
joint of those organs is longer than all the rest put together. In their habits both 
these families are very similar, living amongst the hairs and feathers of beasts and 
birds, where they run about with great agility, often progressing sideways. They live 
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by suckingithe blood of their victims. Young birds appear to be especially the objects 
of iheir attacks, and are frequently driven eomidetely t(j distraction by their t()rineiiloi.s. 
Tlic species oflive upon dilforent mammals and birds; the Iltypubosca 
tQUiudf or Forcst-fly, is very troubb'somo to horses; and the lifchiphinpis ovhius^ whieli 
is apterous, is well known as the Sheep-tick. The J^ucktihwhe coniine their attacks 
to bats. 

^ Snn-ouiiER IT.—Hii.vctrTCKiiA. 

General Characters. —the Brachpeera the antennjc arc always short, com¬ 
posed apparently of only tluee joints, the last joint being somotinies aitnulaled at its 
extremity (Fig. 222 li), .soiuetimes«:'ntirc, and generally furnisliedwitli a long, soiuelinios 
jointed, bristle. The palpi consists of one or two joints ; the body is geneially broad, 
and the head usually as wide as the thorax. , 

Divisions. —As this sub-ordio- includes liy far the gif-ater poition of tbi' almost 
innumerable jjosts of Dipterous insects, the number of families and sub-families of 
which it is composed is, as might bo expected, exceedingly groat. I'hey may, however, 
he divided into seven principal groups (families oi tribe's), and to these wc must (on- 
finc our attention. 

Tn the Ocslridm, the proboscis is usually iinporcoptiblo, or, w'hon present, 
very small; the antenna) arc very short, and the last joint is fuinished with a long 
bristle; tho.alulcts are large, and entirely coneeal the halteres. .Although most of 
these insects, from the obsolete nature of their inoutlis, aie piob.ibly ini'ajiable of 
taking nourishment when in their perfect state, they 
are nevertheless to be regai ded amongst the greatest 
])csts to cuttle in their larva state. Dining this period 
of their existence they are all parasitic upon diHeri'nt 
species of herbivorous Mammnfia, some of them living 
in the «kin, and others in the inteinal cavitic's of 
their liq^ts. Of the former, the best known is the 
Oestrus bovis^ the larva) of ?. liich reside in the large 
tumours on the backs of cattle, known to the farmer 
under the names of icornils and wnrbles. Of the inter¬ 
nal paiasites, some (such as the Cephahniyui Ovis) live 
in the frontal sinuses of sheep and deer, the paient 
'laying lier eggs in the nostrils, whenec the joung larva creeps up into its destined 
abode ; whilst others, of which the Gasterophilus cqui (Fig. 223) is an example, inhabit 
the intestines of their victims. The eggs of ilie latter species arc laid upon the skin 
of the horse in such positions as are easily reached with his tongue, so that in licking 
himself he is instrumental in conveying his foes into his intestines. The internal 
barvic arc furnished with rings of bristles to enable them to retain their position ; 
hut they all quit their abode when mature, and undergo their lust transformations in 
the eai tli, or in dung. The pupa is inclosed in the dried larva-skin. * 

The two next families are distinguished by having only two bristles in the proboscis. 
*Thc Muscidee ai'e further characterised hy having the proboscis mcmhran<m.s and com¬ 
pletely rcti’aotile, terminated by two large lobes (Fig. 224); thfe antenna) arc short, 
tlircc-jointed, with a long and often pilose bristle attached to the thiid joint. I'his 
family includes an enormous number of species, presenting an almo.st infinite variety 
of habit. An excellent example (the common Fly, Musca domestica) occurs during the 
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summer in even too great abundance in our houses; and many others, alm.yst equally 
common, may be met with at all seasons of the year. In the larva condition, some of 
them, including the common Fly, live in dung; others, such as the common Flesh Fly 
{Sarcovhaoa carnana) feed upon animal substances. Some of these, of which the common 
Cficcsc-lioppcr {Ptophtla caset, Fig. 225) is an example, possess a considerable power of 
lciii)iug; their springs being effected by bending the body into a hoop, and then suddenly 
straightening it. Many of these larvae, which feed upon animal substances in a state t'f 
decomposition, must be included amongst our greatest benefactors, as by removing, in a 
short space of time, matters which, if left, would corrupt and fill the atmosphere with 
noxious vapours, they prevent all the ill effects which those effluvia are known to pro¬ 
duce upon animal life. So rapidly do they pcrfoi m this business, that Linnmus calcu¬ 
lated that the progeny of tlireo Flesh Flies would devour the carcase of a horse almost 
as quickly as a lion; and although thcre^may be a little exaggeration in this statement, 



Rp. 224.—Head of Musca. 



Fig. 225. 


Fig. 225. —Oheesi'-hoppiT (Piophila casei). 1, Larva preparing to spring; 2, natural size of larva 
3, 4, Fly, iiatuial size uud luagniUcd. 
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it is perhaps not very far from the truth. The larvae of a great number of minute 
species arc parasitic upon other insects; whilst those of many' others feed upon plants, 
often causing great damage to various crops. Some of those which infest the leaves of 
plants form minute galleries or mines between the two membranes of the leaf by eating 
away the parenchyma. 

The larvae arc soft footless grubs, frequently destitute of any distinct head, and 
generally of an elongated conical form, having the mouth, which is furnished with two 
retractile hooka, at the smaller extremity, and the single pair of stigmata at the larger. 
They are generally produced from eggs laid by the parent in the midst of the substances 
suited for their nourishment; but in some cases —as, for instance, in the Flesh-fly— 
the eggs are hatched within the body of the mother, and the insects make their first 
appipirance in tlu; larva form. The pupa is inclosed within the skin of the larva. 

I'he habits of the perfect insects arc as dissimilar as those of the larvae. A great 
number iniiahit flowers; others appear to feed upon almost every description of animal 
and vegetable matter; whilst some, such as the Stomoxys^ attack man, and other 
animals, to suck their blood. They are generally dingy in their appearance, although 
some are adorned with brilliant colours. They cxliibit a great variety of form. The 
most remarkable, perhaps, is that presented by the exotic genus Piopsis, in which the 
eyes are placed at the extremity of long stalks, with the antennas close beside them. 

The Cunopidce are distinguished by having the proboscis long, elbowed, and always 
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exserted, \rtth the palpi minute, and the antenn® furnished with a short bristle, ^ hich 
is frequently placed at the apex of the last joint. Most of these insects arc elegantly 
variegated in their colours (Fig. 181). They may be found in great abundance during 
the summer, hovering upon their powerful wings over flowers in gardens and elsewhere. 

^Tho larvsB are said to be parasitic in the interior of various species of IIuiTible 
Bees. 

In the three following families, or rather tribes—thP Jtj-achijstoma, the Kotacantha, 
and tho Tanysloma —the proboscis usually contains either throe or four bristles. In tiio 
Brachystoma the proboscis is vay short and membranous, with the lip generally large, 
flesl^y, and bflobcd. The bri.stlcs are usually four in number; one group has only three 
of these organs. The antennas Consist of three joints, of which the last has a long 
bristle springing from its bach. The abdomen of the male is usually bent round at the 
apex, and furnished with copulativ6 appendages. • 

They arc generally large flics, adorned with brilliant colours, which for the most 
part haunt flffwers, living upon honey. A few, however, are predaceous in their habits. 
Tho larv® arc very various in their forms, and differ gi-catly in their mode of life. 
Many live in the earth; others in dung; whilst others are found upon jJants amongst 
colonics of Aphides^ which they destroy in great numbers, sucking their juices by 
means of a threc-pointed spine. 

The larvffi of the genus Volucella live parasitically in tho nests of wasps and hornets, 
Those of the,genn8 flhs, which inhabit dirty water and other foul liquids, arc 

furnished with a singular telescopic tail, which thiy put to the surface of the water, 
and thus breathe, whilst all the rest of their bodies is immersed. This group is sub¬ 
divided into four subordinate groups (families or sub-families),-—the I)olichopid<e, the 
Syrphida, the Thtrevtdae, and tho Leptideo. 

In the Notacantha the apparent 
last joint of the antenn® is composed 
of several articulations, which, how¬ 
ever, aA generally more or loss amal¬ 
gamated into an elongated mass, with 
the bristle, when present, springing 
from its apex. The back of the thorax 
is generally spined. Tho proboscis is 
short, and contains four hristlcs. The 
tarsi are famished with three pulvilli. 

These insects are also frequently bril¬ 
liantly coloured. They generally fre¬ 
quent flowers. Tho larv® live in 
various'^situations; in tho earth, in 
rotten wood, in dung, and in water. 

The latter is the habitation of the larv® of the typical genus Stratiomys (Fig. 226), 
They breathe, like the other aquatic Dipterous larv®, through the tail, which is 
furnished with a circle of bristles to keep tho water from rushing into the stigmata 
when these are applied to the surface. The pupa is inclosed in the larva skin. 

The Tanystoma are generally distinguished by the great comparative length of their 
proboscis, which is often excessively long (Fig. 227), and rarely terminates in a very 
fleshy lip. The bristles are either four or six in number. The antenn® consist of 
three joints, usually terminated by a bristle. The transformations of these insects are 



Fig. 226.—lArva, Pupa, and Imago of Stratiomya 
Chammleon. 
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also different from lliose of Iho preoediiig groups. The lai va-skiii is always cast, cn 
assuming the pu])a stale. The larvae gcnci-ally reside in the cartn. 



Fig. 227.—Nemestnna longirosU is. 


Tt is in the Somhyhidae. that the prohoseis attains its greatest dimensions (see 
Fig 227); these are generally hairy, bce-like Hies, which suck their nourishment from 
flowers whilst hovering over them. In the jinihraadee^ the proboscis if short; and in 

the Acroccridcr^ the organs of the mouth aro 
sometimes entirely wanting. The Bmpidcc^ the 
HifhotidcB^ the AsUidoe^ and the MydastdaCy are 
all predaceous in their habits, as are also the 
Tahamdoiy the well-known Gadjlithy or Jineze- 
flies, so troublesome to cattle and even to man, 
which arc distingnished from the oihev Jirachy^ 
cera by the possession of six bristles in the 
month. In the Tabani, the last ioint of the 
antenniB exhibits an articulated extremity 
(Fig. 228). They arc amongst the largest 
of Dipterous insects; and their rapacity and pow’er of annoying their unfortunate 
victims aro proportionably great. 

Sub-order III. —Nemocera. 

General Characters. —The Nemoeera arc distinguished from all the other Biptera 
by the structure of theft- antennae (Fig. 222 A), which are always rather long, thread-like, 
or formed of bead-liko joints. The palpi are also long, composed of at least four or five 
joints; and both the palpi and antennae arc frequently plumose. The body is long and 
slender, and the legs often of extraordinaiy length. 

Divisions. —Few of these insects present anything very attractive in their appear¬ 
ance. Their colours arc almost always dingy, and their bodies soft; hut, like many 
other creatures of the isame description, they force themselves upon our notice by the 
injury they do cither to our persons or our property ; those of one of the two families 
into which they are divided being often exceedingly destructive to the vegetable pro¬ 
ductions of our gardens and fields, whilst those of the other arc the most inveterate 
blood-suckers that ever tormented man or beast. 





228.—Tabaiius lioMnua. 
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The Tipulid<e arc in the former < ii8c. They have the proboscis vciy short, termi¬ 
nated by a pail of fl»shy lips, and inelosing only two bristles. The common Tipula^ 
or Daddy-long-legs, are weU-known examples of this family ; and their larvae, which 
live in moist ground, often do groat mischief, attacking the roots of grass in meadows, 
tftid sometimes denuding whole fields of their herbage. The larvaj of the Cecidoinyta 


C 
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220.— A, the HesFinn Fly (Ccriilomyia dr‘itriietoi); R, the 
■Wlie-it Fly (C. Tiiticjjj 'C, laiv® of C, 'J ritici feeding on 
wheat. 


and their allies gencr^ly at¬ 
tack the young imds of trees, 
when they produce a sort of 
gall in which,they come to 
maturity ; whilst other spe¬ 
cies, such as the Cecidomyia 
Tntici and the Cecidomyia 
desit nelovy the dreaded Hes¬ 
sian fly of the^United States 
(Fig. 229), generally attack 
the com crops. The former 
of these larval feeds in the 
flower of the wheat, often rendering it abortive, wdiilst the other attacks the stem near 

the giound, and thus causes a still more 
wholesale destruction. The larva; of Chi~ 
rono/iiits (Fig. 230) and its allies live in 
standing water; and the iiiseits themselves 
closely resemble Gnats, both in nppeaiance 
and in their liabitof c dleeting in the evening 
in vast numbers, and dancing up and down 
in the air. The larvae of Cht/otmnns plumo- 
sus are of a blood-red colour, and are w'oll 
known to anglers as blood-worms. The 
laivac of a considerable number of species 
arc found in fungi. 

j'lg 23®.—Chironomus pluinosuB, with its larva . ^ „ i. i. c .t 

and pupa; all magnified. ^ species depart somewhat from the 

generally peaceful character of the family, 

and suck blood with as much avidity as their neighbours the Gnats. Amongst these 




231.—Gnat (Culex pipienB]. 

Ffinale, natural wze and magnified; head of male 

the species of Simulium^ or Sand-flies, must be especially noticed, os their bite often 
gives rise to intensely painful swellings. 
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In the family of the CulicidcR^ or Gnats, which includes the pre-emLucntly blood¬ 
thirsty species, the proboscis is especially suited for their work of torment. It is often 
half the length of the insect, slender, slightly thickened at the tip, and incloses six 
lo,ug, sharp bristles. The palpi are often very long and beautifully feathered in the 
males; but in the females these organs are generally short. 

These insects, their curious dances, and the very disagreeable effects of their bite, 
must be well-known to every one; but the Mosquitoes of warm climates, which are 
very nearly allied to our indigenous gnats, arc still greater pests; and the inhabitants of 
India are compelled to protect themselves when asleep, by means of fine gauze curtains, 
from the attacks of these bloodthirsty little creatures. * 

The larv© of the Gnats live in water, where they swim about with considerable 
agility, breathing air by placing the orifice of a long caudal tube at the surface ot the 
water. 

Order X.—Leptdoptera. 


General Characters. —In this last and highest order of the suctorial insects 
with a complete metamorphosis, wc meet with creatures which must bo ranked amongst 
the most elegant of the denizens of the air. The delicacy of the form of many 8p(?cic8, 
the charming contrast of colour often exhibited in their wings, and the gem-like bril¬ 
liancy of others, must always render them most attractive objects-; and tlie attention of 
collectors has always been more directed to these insects than to those of any other order. 

The structure of the "mouth is almost always sufficient to distinguish a Lepidop- 
tcroiis insect from one belonging to any other order. The suctorial organ consists of a 
spirally rolled trunk (Fig. 2S2) attached to the lower part of the front of the head, and 
reposing, when coiled up, between the hairy labial palpi. The construction of this 
trunk has already been described. (See p. 333 Fig. 174). 


b a 



Head and trunk of Butterfly, 
a, head ; base of antenncD; a, 
eye; trunk; e, labial palpi. 



Fig. 233. 

Scales from tbo wings of the GnaUmoth. 


The wings are four in number, membranous, generally nearly flat, furnished with 
branching nervures. They are usually covered with minute scales, popularly called 
feather which arc, in reality, only a peculiar form of the hairs with which the wings 
of most insects are furnished. In the Lepidopiera these are set very close togetherj 
usually more or lesi^ flattened, and laid over one another in the manner of tiles upon 
the roof of a house. Their form varies greatly in different species, and even on dif¬ 
ferent parts of the wings of the same species (Fig. 233). It is entirely to these scales 
that the beautiful colours of the wings of these insects are due ; and the metallic tints 
exhibited by many species are owing to the presence of very delicate stri® upon the scales. 
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The thor|cio se^enta are amalgamated mto a. more or less ovate mosa, generally 
clothed with hair; the prothorax ia very small. The legs are generally well developed; 
but in aome species the anterior pair ia rudimentary, ^e tibise are spurred, and the 
tarsi usually composed of five joints. 

The larv» of the Ltpidoptera are well known as CaUrpiUara. They are generally 
df a more or less cylindrical form (see p. 340, Fig. 185), composed of thirteen segments, 
of which the anterior ifonns a homy head, furnished wtth jaws and antennso, and 
usually with gnfups of simple eyes. 

The jaws of the Caterpillar ar| usually very strong, and well adapted for biting the 
firm vegetable tissues upon g ^ 

which* most of them feed. - i j, ^ 

The mouth is composed of wll/ \\ W/ W/^ 

the same parts as that of ^ 

masticating insects. In J / V \ ^ r* \ 

addition to tht usual pair ( J / \ I / 1 { 

of palpi, the labium bears '--L. ' M \) / I 

a slender tubular organ, y 

the fpimitret (Fig. 234 t), * 6 J 

which communicates with ^ 
a pair of large internal 

glands, whos^ office it is to Pig, 234.—Head ami Jaws of Caterpillars, 

secrete the viscous substance A, from above. B, from beneath, a, eyes; b, antennm; e, 
noce<«^ for fonnation '£Z\ ^X 
of the silky threads by 

means of which most Caterpillars secure themselves from falling, and with which 
many of them spin a cocoon in which to pass their pupa state. 

b d 0 e a The three segments following the 

Ji£f * i™ * head, which correspond with the tho- 

(P® racic segments of the perfect insect, 

n 0 uv bear three pairs of soft, jointed legs, ter- 

minated by a single claw .(Fig. 235 a), 

^-^ yl\\jl and, in addition to these, a variable 

1 ■ ' number of the abdominal segments 

I ” are also furnished with fieshy feet. 

Fig. 235.—Lest and Pro-legB of Caterpillars. raMod nro-lcffs ^Pii? 2.3.5 A cl whieb 

a, thoracic leg ; b, pro-leg ; e, pro-legs grasping ; Cmita pro legs {^r ig. ioo o e)j wnicn 

<f,«, spiracles open t.nd clceed. are of great assistance to the creature 

in grasping any object upon which it may be resting or walking. 

The duration of the larva state ia very variable in these idsects; many of them 
producing two broods annually, whilst others occupy two or three years in arriving at 
their perfect condition. In their larva state they ore exceedingly voracious, often 
doing immense damage to vegetation. Most of them accordingly grow rapidly, and 
shed their skins several times before attaining maturity. When this period has 
Vnved, the Caterpillar seeks some sheltered spot in which to undergo its change to the 
pupa form. Some species select the lower surface of leaves and branches for this purpose; 
others clefts and hollows in the bark of trei^ walls, or palings; whilst others bury 
themselves in the earth. Those which remain in the air always suspend themselves in 
various ways by means of their silky secretion, and some inclose themselves completely 

in a silky cocoon. This is also done by aoine of those which oonoeal themselves in (ha 

__ .'V '' w 


Fig. 235 .—Leg and Pro-legs of Caterpillars. 
a, thoracic leg; 6, pro-leg; e, pro-legs grasping 
d, «, spiracles open t.nd clceed. 
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earth; but many of these only linfe their cavity with a siifficicnt quantity of flllken 
threads to keep its walls from falling in upon them. Tbe pupa entirely inclosed in 
a homy case, in which the position of the wings and linhs is indicated externally only 
h^ lines and other elevations. 

In their preparatory stages the Lepidoptera are exceedingly liable to be destroyed bj 
numerous species of parasitic insects, which lay their eggs inj;he larva, which then 
continues to feed, and frequently even effects its transformation to the pupa stst^e, 
without exhibiting any indications of the work of destmetion which is going on within; 

and these parasites, assisted by the insectivorous birds, 
keep the numbers of Caterpillars within moderate liinitt. 
Without these checks, they would soon destroy the fruitis 
of the labours of the gardener and the husbandman. 

The pc’fect insect, on first emerging from the pupa 
ca.sp, usually has the wings soft and cruninlc'd; and it is 
not until some little time after it has set itself free from its 
prison that its wings become sufficiently expanded to be 
available for flight. Many Butterflies, immediately before 
taking their first flight into the air, eject a red fluid from 
the anus, which, of course, forms a red spot wherever it 
falls; and this—when, as is sometimes the case, vast 
Fip. 236 .—Tortoisc-nhallButter- qtxantitics of some species of Btittcrfly havs simultaneously 
ohryBahs.*'****^**^ attained the perfect state in a particular district—has given 

rise to the stories of bloody rain. 

Diwisions. _The Lepidoptera are divided into two great groups or sub-orders, the 

Heteroeeray and the Rhopaloecva. In the former, the antennm are of variable form, 
iLSually bristle-shaped, and frequently plumose, but very rarely clubbed. The hindci 
wings are furnished with a bristle on their anterior margin, which serves to keep the 
two wings of each side connected during flight, and the wings are never carried erect 
during repose. This group includes the numerous species of Moths. These arc the 
KoetumaltM. Crepuscular Lepidoptera {Noetnrna and Crepusculatia) of many entomo¬ 
logists, so called from most of the species flying only by night or in the twilight. 

In the Rhopaloeera, or Butterflies, the antenn® are almost always terminated by a 
club; the wings are generally carried perfectly upright in repose, and the hinder pair 
are not famished with bristles. These arc the Diuma of some entomologists. 



Sub-Obdeb I.—IIetebocbba. 

Divisions.— The Heterocera may he divided into eight gtonps or tribes, most of 


which include severil families. In the first 
of these, the Fferophorina, or Plume-moths, 
the wings arc divided into radiating finger- 
like segments, fringed on both sides with 
numerous delicate hairs,’ which give them 
the s^pemBnee of minute feathers. The 
antenn® are slendcg and hristle-like, the 
body slender, the legs long, and furnished 
with large spurs on the tihi®. All these 
insects have the habit of folding their wings 
like a fan when 94 tTeBt. In some {Ftero- 



Pig. 237.—Alnclta hexadactyla. 
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pkorua) the fcfre ■wings are but partially bifid, and the hind ■wings divided into three 
segments; ■whilst in oAcrs {Alueita, Fig. 237) the whole of the wings are composed of 
feather-like pieces. One genua arranged in this tribe has the wings entire. They are 
all of comparatively small size. ^ 

. The second tribe, the Tineina, includes a multitude of minute insects, often of the 
most elegant forms, and adorned with colours as brilliant as those qf the largest species 
of the order. They are distinguished by their filiform or bristle-shapedantennm, which 
are very rarely plumose; but in many species they attain a considerable length, and ' 
are generally longer than the bSdy; and by their narrow elongated wings, always 
terminated or c3ged by a long fringg. The palpi are usually of great length, and often 
of singular form. 

. The Caterpillars are provided with eight or ten pro-legs, in addition to the thoracic 
members. They inhabit the most various situations; and ro^st of them either shelter 
themselves within the substance tipon which they arc fi eding, or form themselves 
little cases, which they carry about with them. Tlie majority feed upon green 
vegetable matter ; many of these mine in the leaves and stems of plants, whilst others 
live upon the surface in small cases neatly made of a little piece of leaf The most 
destructive species arc those which live upon dry animal and vegetable matter, amongst 
which tho well known Clothes-moths, and the Com-moth {Tinea grmeJla), which 
attacks corn in granaries, arc the most noted. Two species of Galleria live in Bee¬ 
hives, to whicS they often do great damage. 

The insects of the third tribe, the Tortricina, are distinguished by thoir short 
filiform antennae, which are rarely feathered, and their broad triangtJar wings. The 
maxillary palpi are inconspicuous, tho labial palpi elongated, and the body shorter nnd 
thicker than in the Tineina. Tho head is gene¬ 
rally fuimished with ocelli. 

The larv® possess sixteen feet; they live 
upon tho leaves of trees and plants, which they 
generally roll up into a sort of tube (Fig. 238). 

Within this they feed in security, and hero they 
also undergo their transformations. From this 
habit they have obtained their common name of 
Leaf-rollers, and their scientific name {Toririr, 

Tortricina) has nearly tho same meaning. When 
they occur in great numbers these insects are 
often exceedingly injurious in orchards and 
plantations. 

In the Pgralidina the antennae are also rather short and filiform; those of the 
males are sometimes pectinated. Tho labial palpi are generally very long, and tlio 
maxillary palpi tolerably conspicuous. The wings are elongated and triangular, and 
the legs very long. The Caterpillars are usually furnished with fourteen feet, and 
covered with short hairs; they live upon Icftves, and often, like the insects of the 
l*ece<ling groups, do much damage. 1^0^yr%ilis Vitin (Fig 239) is very destructive 
wWwine countries, and other species are frequently Injurious to trefts in orchards. Tho 
lai;va of Pyralia farinalii lives upon flom and meal, and that of the Aghaaa pinguinaUt 
upon butter, grease, and similar substances. 

In the Qeometrina the antenna of the females are filiform, but those of the males 
usually plumose ; they are generally a little longer than the thorax. The wings are 



Fig. 23S.—OaU-teaf lollmj? Caterpillar 
(Tt)rti ix virulanu). 
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large and Inoad, and the body dender. The name of tiiia is derived from the 


etrueture and habits of the Cateipllarsi 
which are popularly known under the name 
of loopers. These only possess four pro-legs, 
placed quite at the hinder extremity of the 
body. In progression the OaterpiUar holds 
by its thoracic feet, bringb the hinder ex¬ 
tremity close to these, bending the body into 
a loop, adheres by the pro-legs, and then 
agmn extends' the fore part of the body for 
a fresh step. In this manner they proceed, 
apparently measuring the ground over which 
they tlhivel, whence they have received the 
name of geometi iciana. Many of them pre. 
sent a close resemblance, in colour and tex¬ 
ture, to a piece of dry twig, and they take 
advantage of this* to deceive their enemies, 
adhering often for hours to one spot by their 
pro-legs, with the remainder of the body 
stretched out ih a straight line. The Cater¬ 
pillars of these insects are also very injurious 
to fruit trees,—that of the Magpie Moth 
(Fig. 240), which inhabits gooseberry bushes, 
their foliage. 



Flgr. 239.—Pyralls Vltis. ^ male at rest; 
4a, female flying; caterpillar; 4«^ 
eggs; 4d4e, pupa. 

often strips them almost entirely of 



Fig. 240.—^Nyigpie Moth [Abraxas grossulariata). Caterpillar, pupa, and Imago. 


The tribe of Noetuina includes a great number of Moths, of middling or large size, 
generally of dull colours, and strictly nocturnal in their habits. The antenxue are 
generally bristlc-like, rarely pectinated or even notched, generally a little longer 
thaw the head and thorax; the palpi are short; the wings large, the anterior 
longer but narrower than the posterior, which are slightly folded in repose. 

|K}dy is rather thick, and the legs are generally stout. The CatOrpillars 
generally naked, and fumiabed with sixteen fret, llie pups are usually inclosedllii 
loose cocoon. 

A frw exceptions to tho usual sombre colouring of the insects of this tribe are i0 
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met iritii, principally in species whidi are iat>re diurnal in theii^ labits than the rest. 
The CatocaJm and Tripkana are distingtd^ed by the bright red and orange colour of tlieir 
posterior irings, and the P/msub, vhich often fly in the bright daylight, hare the 
anterior brings adorned rrith metallic tints and markings. • 

* The BonAyeim hare rery short antennae, generally .^umose or pectinated, especially 
in the males. The wings are large, the posterior pair being broadest, and generally 
adorned with bright colours. The body is thick, and ra^r short; the legs are stout; 
ai^ the spirad trunk is either altogpthor absent or very short. This tribe includes some 
of the,largest specias of the order; and its importance is greatly increased by the 
ciroumi&tSnoe that the Silkworm Moth {Bombyv mon, Fig. 241) belongs to it. Of the 
con^l^crcial importance of this insect we may judge from the fact, that in the year 
18iS)9 nearly fire million pounds of raw silk were imported into this country, besides a 



7if. S41.—4KUiwonn, with ito Papa and Imago {Bomiyx mori). 


large of mamuHactured silk. This important insect is a native of the. north of 

China; and a great portion of our supplies of silk is still derived finom that country. 
It W 89 introdn^ into the south of Europe in the sixth century of the Christian era, 
when some of the ^gs were brought to Constantinople, whence the insects have 
gradually spreid into Italy and France—in both which countries the cultivation of the 
Silkworm ia an important branch of industry. When the Silkworm is full grown it 
quits its food, and betakes itself to some convenient spot, where, after spinning a few 
threads in various directions, it suspends itself in the midst of them; and by continually 
twisting its bo^y it gradually envdops itself in a thick silken cocoon. By spinning this 
carefully off, a delicate unbroken thread, sometimes exceeding 1100 feet in length, is 
obtained. * 

5Rhe Bondya the Arrindy SiBcworm of India, fhniiehei a silk which is said 

'’'to possess astonishing durability. The (kttm’jdllar feeds upmi tiie Castorooil plant (Aiamms 
0etmn«MM), 'and has recently been antroduoed into tiie south of Europe, and into the 
French poieessioM in the north of Afleica, with e^wy. probability of sucoes*. Several ' 
other species of these insects furnish silk. 
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rhe Satumia Promtthim (Fig. 242), a 6ne North Amerioan species, nearly allied to 
the preceding, is remarkable for inclosing its cocoon within a les^ of the tree on which 

it habitually resides. Amongst 
British spocics, one of the most re¬ 
markable is the Oastropaeha quemU 
folia, or ^ak-lappet Moth (Fig. 
243), in which under wings; 
project on each side of the upper 
ones when the ii^eet is at rest, 
^ giving it a very singular aspect, not 
unlike a bunch of dead leaves, the 
insect itself being of a brown colour. 
Its mode of life, in the larva state, is 
not less curious, pie larvse live in 
a large community within a silken 
nest, which they weave for them¬ 
selves ; and on leaving it, in 
search of food, they form a regular 
procession, one taking the lead, fol¬ 
lowed by a certain number two 
abreast, then three, and so on, until 
they sometimes march in ranks of 




Tig. 142.—Satomia Promethriu, with its oaterpillar, 
cocoon, and pupa. 


PiR. 24S.-OakIUf»pet Moth 
[Gantropa^a qmv{folia). 


itm or more. Henee they are called pt'oeessiomrj/ Catoipniars, and the lame of 
eermnl allied species have the same singular habit. 

The Gokt Moth {Cotnui ligniperdd), which is one of the hirgest British Lepidopteia, 
ebo bedonga to thil tribe; the larva feeds upon the wood of willowy to which it 
often doeo immense injury. 

» 
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The Psy^hidiSy a family of singular small Moths, g^crally placed with, this gi'otip, 
are remarkable from the circumstance that the larvss form portable cases for their 
protection, similar t(f those constructed by the Caterpillars of many Tindna, In these 
they undergo their transformations; and the females of many of the species, which are 
often footless, grub-like creatures, do not leave this case, but are sought by the mfie 
whilst still inclosed. This circrimstance has given rise to an impression that these 
insects produced fertilf eggs without congress with the Ihale; but this opinion proves 
to be unfounded in most cases; although, according to Sicbold's observations, some of * 
them exhibit phenomena of reproduction exactly analogous to those presented by the 
vivipuous Afdiides (see p. 348). 

In the Sphingina, the last trib^of Heterocerow Lepidioptera, the antennse are thick¬ 
ened in the middle or towards the end, but terminate in an acute point. They are 
generally prismatic in their form, and frequently pectinated or toothed inflbmally. 
The wings are generally long and narrow, but firm, and a^pted for powerful flight; 
and the trunk ft almost alwa}'8 well developed; sometimes longer than the body. The 
name of Sphinx^ applied to the typical genus of these insects, is derived from the habit of 
the larvffi of sitting with the head and fore part of the body raised in an attitude which, 
to a fanciful imagination, bears some resemblance to the Sphinx of the ancients. 
Most of these insects fly in the twilight; but some are to be found hovering over 
flowers in the brightest sunshine, extracting the nectar by means of their long trunks. 
They are gentrajly insects of considerable size, and the appearance of the larger species 
is well shown in the annexed figure (Fig. 244) of the Elephant-Uawk-Moth, JDeilephUa 
Eipenor. Perhaps the most remarkable species of this tribe is the Death’s-head Moth 
{Achinmtia Atropoa)y a large species, variegated with dark brown and yellow, and 
which bears upon the back of the thorax a deep orange mark, presenting no inconsi¬ 
derable resemblance to the front of a human skull. Hence this insect, whenever 
it has occurred in siifficieut plenty to attract general attention, has always been 
y^egarded as ominous of 
■estilenod^—a feeling, 
probably, not dimin¬ 
ished by its power of 
emitting 9 ; plaintive 
squeak when disturbed. 

The larva is very par¬ 
tial to the potato |dant, 
and the pupa are often 
turned up in digging 
potato grounds. The 
moth, which bas a veiry 
short trunk, is a great 
enemy to bees, ipvading 
their hive, and feeding 
jipon their honey. It 
Is supposed to frighten the bees by the squeaking noise above re^rred to; ibr though 
it possesses no weapons, and the bees are armed, they never appear to attack the 
intruder. 

A considerable group pf small iMsets, belonging to this tribe, have transparent 
membranous wings, only partially clothed with scales; amongst thqie one, the dbma' 


A w 













Fig. 244.—Flepbant Hawk-Moth {DeUiq)hila JElpenor). 
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fig, 245.—Danais i^exippa. 


l^liformia, is very common in gardens^ where its oaterpillars feed in t^e interior ot 
t he twigs of the current and gooseberry bushes. The transitioi^to the Jiht^aloeera is 
effected through the OeutniideB and Uraaiida, two groups of butterfly*]ike insects, of 

ij^hich the latter, at all events, has frequently been placed in the following sub-order. 

« 

ScB-OKBR II.—^RHOPanOCBBA.. 

This sub‘>order, including* the numerous beautiful species o^uttei^^ies, which pro¬ 
bably, as a group, may be regarded as the most charming of insects, forms only a siugle 

tribe, which, however, is divided into numerous 
. ^ families and sub-families. They are all diurnal 

* in f’heir habits, fluttering about from flower to 

1^ ^ '' * '' * flower in the hottest sunshine, and nearly all of 

f*L ^ thgm carry their wings upright over their backs 

,, * * *»' repose (Fig, 246). It is in climates that 

i the largest and most magniflcent species abound. 

' Under tbe burning rays of the tropical sun 

^ . .1 numerous brillianlly metallic species sport like 

living gems; and even those not adorned with 
metallic tinte exhibit an elegance and variety of 
colouring which is perhaps not smy^sed by any 
^ other productions of nature. * 

Beautiful as these creatures arc, however, their 
fig, 245.—Danais i^exippa. Structure and habits 'exhibit so little diversity that 

we may pass them over with but a few words. The 
caterpillars, which feed upon the leaves of various plants, are almost always furnished 
with sixteen feet. They are as voracious as the larvae of the Moths; some of 
them, such as those of the Cabbage Butterflies (Pontia braaaiete and Mapea), often doing 
great injury in gardens. The 

Caterpillars of the family Po- ■ \ / ^ V 

pilionida, of which the only \ / ^ 

British species has already ^ \ / ■ 

been figured, with its trans- . \m/ 

fonBationB(Fig. 186), arefur- * 

nished with a ourions forked < 

retractile process on the badi - 

of the neck, whidi has bemi iflIW ^ 

flUpposed to be employed in ^ fl 

fri^tening away insect foes. *'* H 

The gtupss, ordinarily known W 

«■ C^ryseUdetf are usually 

more or less angular; those ^ ^ 

often becoming so pro- 
««».««to take the form of ftf. 

igiipee. pDlike the pupa of many Mothsi they are not inclosed within i>ooaoon, hut 
e^thm* amply tiupended by the tail, or famished with the additional seenri^ of a little 
sUken hand round Uie xniddle. One of the most heautifiil of onr native i^^ies is the 
Fmaoclt Brnterfiy ( Fa S m s a Fig. 246), the wings of which are kdomedti^lhsidendid 
9 f$4aka apotii. 1^0ltei|aUar Ms upon setties. Sefend ether chanal&g British 
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»pecieB belong to the same genus «ith the Peacock Butterfly. Of these the commonest 
are the Tortoiseshelli^^*. Urtiett), and the Bed Admiral (P'. Atfthmtfi) \ tiie Cateipillars 
of both feed on the nettle. The Painted-lady Butterfly {Cynthia Cardat) is anet&er 
beautiful spedes, which is also common everywhere. ^ 

• The Coppers {Polyominati)f 
and the Blues {Lyemte^j with 
their brilliant metallic tints, 
are also very charming, al¬ 
though their ,size is much 
smaller than that of the insects 
above referred to. The species 
of the genus Argynnis^ of which 
one of the commonest is here 

* represented (fig. 247), are 
elegantly marked with silvery 
spots on the lower surface of 
the wings. 

Okdb& XI.—Hymenopteba.. 

Oenen\Cluuracten —The order Hymenoptera, the first of the mandibulate 
metabolous insects, includes a vast number of species, amounting, according to the 
oEdoulations of Kirby and Spence, to about one-fourth of the entire insect world, and 
some of these certainly exhibit the highest development of instinct, or perhaps the 
nearest approach to reason, that we meet with amongst invertebrate animals. 

These insects are generally distinguishable at the first glance, by the stmeture of 
their wings, which are almost always present, and four in number, of a membranous 
texture, end traversed by a few nervures, which by their union form regular ceUs. The 
form and^arrangement of these cells in some groups, aflbrd the most important generic 
haraoters; and entomologists have distinguished them by particular names. A few 
species arc destitute of wing?, and in others the wings present no nervures. The hinder 
pair is elwsys smaller than the anterior, and the connection between the two wings 
duiing flight is usually maintained by means of a series of minute hooks placed cm the 
anterior margin of the hinder wing. 

The mouth is always furnished with a pair of strong mandibles, and in most cases 
with maxillas and other organs of the usual form; but in many species the maxiBee end 
labium are converted into a suctorial organ, the construction of which has already been 
described (p. 933, Figs. 172, 173). The eyes are generally la^, and placed on the 
s*des of the .head, of which, in the males, they sometimes ocohpy nearly the whole 
surface (Fig. 108); the ocelli are usually three in number. The whole body is inclosed 
in fa scaly armour; its three great divisions are usually very distinct, but the thoracic 
segments ai^ more or less fused into a mass, the prothorax being generally distinct. 
The legs are generally long, and the tarsi composed of five joints. 

* The Hynunoptera are also distinguished from the other insects with membranous 

winga, by the presence of an ovipositor of peculiar construction nt the extremity of the 
abdomen in the females, 'which not only fbr placing the eggs in the required 

positioo, hiA also in many tipems (Bees, &o.) ccostitutes a most formidable 

offimmve woapon. Aa ihestixitdwe of tli]bmigan,whkh is rarely absent^ is essentially 
the same throughout the mder, the fionh of its eooq^nent parts being merdy modified 



Fig. 247.—Argynais Paphia. 
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to su» tae exigences of the different insects, a dioit description of its^cneroi coh* 
struction will not be out of place here. The ovipositor, or sting, generally consists of 
fivie pieces; a pair of homy valve| (Fig. 248, 1 2), which form sheath for the true 

sting or ovipositor; these ore 
f ^ jointed at the point wherg 

cavity of 

Ij ^ -- — the lAt abdominal segment^ 

P ll M il/ “ usually 

L^yJ a ^ ^ sting itself. 

^ The latter cohsists of three 

* bristles, of which the superior 

■I ■ •• ■ TSii-wn . Sfcitwfciw i M di ir-g-- i (Fig. 248, 4) is channelled 

J " II '''"i I .-... I ■: —. along its lower surface, fur 

Fig. 248.-~Stingof the Bee. ) 2, Enternul vtilves j 3, bristles ; the reception of a pair of ffner > 

4, *■»«.; 5, brntl. more (Fig»248, 3 and 6), 

which are toothed at the tip. These three pieces, when fitted together, form a narrow 
tube through which the egg passes to its destination; and through this also the poi¬ 
sonous fiuid, which renders the sting of the lice so painful, is injected into the wound. 
In the Saw-liies, as we shall see, one of these parts is rudimentary; but in other 
respects the organ remains the same. 

The larvae of most of the IJymenopiera are footless grubs (Fig. 2^9^, usually fur¬ 
nished with a soft bead, exhibiting but little, if any, advance upon the maggots of the 



J>ipter«i. The pupae are quiescent (Fig. 250), completely enveloped in a delicate skin, 
each limb being inclosed separately. In the Saw-flies, however, the larva, instead of 
being, as 'above described, a meie footless maggot, presents the closest resemblance to 
the caterpillars of the Lepidoptera^ being provided with a distinct homy head, and not 
only with six thoracic legs, but also, in most cases, with from; twelve to sixteen pro-legs, 
situated upon the abdominal segments. 

PlTistona.—As the differences just referred to in the larvae of these insects are 
accompanied by an gifual diversity in the structure and mode of life of the pmifeot 
insects, we thus obtain an excellent means of dividing the HymmopUra into two sub- 
caldera; those with cateipillar-like larvae having been regaided by MoLeay as 
^ivcffing 80 greatly from the rest of the Hytnmopteray as to warrant their complete 
sepi^ratioiL la these, forming the sub-order Sitmrifera^ the abdomen is attached to the 
thtlfu by its whole breadth; whilst in the other sub-order, the Potsstote, it is sup- 
’p^cted. on a slender ^tstalk of greater or less length.* 

* The Mpmetmptera have generallv been divided into two grest aeotions, the Tetthnmiia and 
AfiuUiata, in one of wbiob the ovipoeitor u employed solely in the operation of (igg-laying, wbilst in 
tllbe other is converted into a et n«r by ite connection with a poieon-glsnd. By this arrangement, 
however, Ineeets with a very different metamorphosis, and cabibiUng a great diversity of gvneiai 

MTuki^, are broniiht together; and we have preferred adopting the arrangement giv«n above, whiob 
jtlppeulwto he more natural. 
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Fitr. 251.—A, extreniitj' of the ahdornenof the Saw* 
fly, allowing the two aawa, c, extended; a, the lerini- 
nal joint or the abdomen; and b, the two internal 
horny aheaths. B, a ainall portion ot one of the aawa 
very highly magnifled. 


Sl7B-OBDBR I.—SECUniPBRA. 

The Secwi/erous^ffymenoptertt, of which the perfect insects may always he ^S" 
ting^uished by their sessile abdomen, are vegetable feeders in all stages of their existence. 
They form two tribes^ of which one, the PhyUophaga^ always feed upon the leaves er 
tither soft parts of plants ; whilst the Xylophaga burrow in the woody portions, and 
there find their nourishment. • 

The Phylhj^ga are distinguished by the peculiar construction of the ovipositor, 
which has procured them the nagie of Saw-Jliesy by which they are popularly knCwn. 
This organ (Sig. 251), is composed 
of a pair of broad, serrated plates, 
the analogues of the inferior bristles 
of the Bee’s sting (see Fig. 248). The 
superior channelled bristle is con¬ 
sidered by Buwneister to be reduced 
to the form of a tubercle, which keeps 
the bases of the saws separate, whQst, 
according to Westwood, this bristle is 
divided into two parts, represented 
by the dorsal portion of the serrated 
plates. This saw-bke organ is pro¬ 
tected on eaefi side by a jointed 
homy plate, and the whole is gene¬ 
rally received within the lower sur¬ 
face of the last abdominal segment. 

By the agency of these curious and elegant organs, the female Saw-fly cuts numerous 
minute slits in the stems or leaves of plants, in each of which she lays an egg, accom- 
panied by a drop of fluid, which is supposed to have some influence in preventing the 
P closing of the wound, and in some cases the irritation thus set up causes the formation 
of a gall, within which the larvae live and feed. As a general rule, however, the larvm, 
when hatched, leave their shelter and feed upon the leaves of plants. The species are 
generally confined to certain kinds of plants, to which, when they are produced in 
great numbers, they often do immense mischief. Thus the larvee o f the Athaha centi- 
foim, known to farmers as the Nigger or Jilack Caterpillar, has occasionally done in¬ 
credible damage to turnips in this country; and that of another species, the Nematus 
Grossulari , is not less destructive to gooseberry bushes. The larvae of other species 
infest fruits, living and feeding in the interior, and causing them to fall off whilst still 
immature. They are almost alwap furnished with pro-legs iii«a^dition to the thmticic 
members. 

Before changing to the pupa state, these larvm usually spin a cocoon, some of them 
remaining attached to the twigs of the plants infested by flhem, others burrowing do\m 
into the pith, and others again seeking security in the earth. The perfect insects 
generally make their appearance in the apring or early summer, passing the winter in 
the pupa state. In the perfect state they frequent flowers; and although generally of 
small sise, and rarely adonied with vmy l^lliant colours, most of them are degaut 
inseots. 

In the second tribe, the XyhpkoffPt tiiie cvipcsitor Offers in its struoture from that 
of tim Sasr^fliea, andapproaehes that of the icfllowing sub-order. It projects from the 
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abdomen, whence the nomo of Tailed Wasps, populaily applied to the*coinmonc8t 
i^ecies in tbis country (Fig. 252), is derived. The second joint qf the lateral plates is 
also jwolonged, forming a sheath, within which three bristles are concealed, the upper 

one being the largest, and channeled 
beneath for the reception of the two, 
lower bristle^ These three bristles, 
forming the true ovipositor or bortr, 
are all serrated at the extremity. 

*The larvae, which only possess 
sjx small thoracic legs, live in the 
trunks of trees, especially firs, bur¬ 
rowing through the wood in various 
directions, and often causing exten¬ 
sive damage. It has been supposed 
that these insects were parasitic 
upon the larvae of other wood-boring 
insects; but this opinion appears to 
have arisen entirely from errors of 
Fig. 252.—Sirex Gigas. observation. They are rare in this 

country; but upon the continent of 
Europe, where pine forests are more abundant, they often make their appearance in 
iuiiu«ime numbers, and commit very serious depredations upon the tioiber. Specimens 
of Sirex (figas (Fig. 252) are occasionally taken in the neighbourhood of London; but 
those hive, in all probability, been imported in the pupa state in timber. 



SuB-OROBR IT.— PkTIOLATX 

The Petiolaiay distinguished by the maggot-like form of their larvae, an;^ by the 
union of the abdomen with the thorax by the intervention of a slender footstalk, form 
two {uincipal groups, the Terebrantia and the Aeuleata. In the former the dvipositor,^ 
although similar in construction to that of the Aeuleata, appears to be exclusively 
intended for the business of oviposition. Some species, indeed, will apply this organ to 
the purpose of self-defence when captured; but even if they puncture the skin, they 
rarely leave that lasting pain which is so disagreoalle an accompaniment of the stings 
of the true Aeuleata. By far the greater number of the Terebrantia are parasitic upol^ 

other insects; but one tribe, that of 
consists almost entirely 
‘ /V vegetable-feeding insects. These 

we generally of minute sise, with 
4^^ ^ straight antenna;, composed of from 

fhirtt‘en to fifteen joints; the wings 
exhibit only a few nervures, and the 
palpi are short. Thdr most striking 
character consists in the structure of 
m «M >- u ovipositor, which is bent into the 

IC^fnipt Quereue-folk). " witbm the airmen, its 

exteemity passing tip through a cha^ 
ael for^ by <he ventral plate of «ie last abdominal segment. Xti Construction 
otherwise departs in no raspeets from the general character of the order. By wiaotii 


Fig. 2SS.-<dsnti ofOsk-lNir, and Inaeet 
[C^fnipM Quercu$./oM), 
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this oviposi^r, vliicli can be exserted or retracted at pleasure, tbe females puncture 
the leaves, buds, and other parts of plants and trees, depositing an egg in the wound, 
accompanied probabl)'^ by some irritating fluid, which causes a diseased growth in the 
part, and thus produces the excrescences known as gaXhi. Within this domicile the larva 
lives, feeds, and attains its maturity. Here it also undergoes its transfohnations; and 
It is not until its arrival at the perfbet state that it eats its way out, and becomes a ftw 
denizen of the air. e • 

The forms of the galls vary excessively according to the plant on which they are 
found, and the species of Gull-^ by whose puncture they are caused. The oak is 
especially subject to the attacks of these insects. The leaves are often covered with 
small roimd galls, produced by Cynifi 
Quercw-folii (Fig. 253), and several 
other ^ecies attack those organs; 
whilst *the well-known oak-apples 
are produced d>y a species {Cynipa 
terminalia) which deposits its eggs 
in the extremities of the shoots. 

Other species of oaks are equally 
infested by these creatures, one of 
which produces the well-known and 
important gzUs of commerce (Fig. 

254). The Head Sea apples, which have been tbe subjects of such frequent controversy, 
are also galls, produced by the puncture of a small insect described by Mr. Westwwjd 
under the name of Cynips inaaua. The spangles of the oak-leaves are also produced in 
thia manner. 

These excrescences usually contain only a single larva; but in some oases a large 
family of grubs are concealed in a single gall. A few species axe parasitic in their 
habits. • 

The second tribe includes an immense assemblage of insects—some of considerable, 

others of minute size—which, from their constant 
habit of passing their larva state as parasites upon 
other insects, have received the name of Enio~ 
mophaya. They are distinguished from the Goilu 
cola by having the ovipositor of the usual oon- 
structiun, straight, and inserted at the apex of the 
abdomen. It is sometitnes concealed, sometimes 
more or less exserted, and in the latter case oftmi 
attains a great length (Pig. 255). When exserted, 
the ovipositor appMurs to emuist of three bristles; 
of these the outer pair are the terminatimia of the 
sheathes, and the middle one is'composed of three 
bristle^ forming a minute tube for the passage of 

the egg. « 

Insects of every order, and in every stage of 
their existence, are subject & the attacks of these 
wbibh are well knewn under the name of lohneumous and Cuckoo-flies. 
They introdmse their eggs into the bodies of their viotiina. by piercing, them wi^ 
oyipoaitor, Mihute sixe ia no protection; for many apecies lay their eggs in 





Fig. 2W.—FmnuB. 



Fig. 2M.— The Commerctal Gall, and its Inaeot 
{Cynipa Qalke Unciorke). 
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Aphides, Ooeei, and the larvae of other small insects. The Ichneumons, wtth long ovi* 
positom, seek the burrows of wood-boring insects, whose larre^ they arc enabled to 
reach by means of this organ. Each species usually infests a particular species of 
insect; and, singular as it may appear, many of Uicsc parasitic larvm are again preyed 
upon by others, whose parents are directed by an unerring instinct to the selection of 
the proper position for the nourishment of their offspring. 

Many of them, 'and espcaally the larger species, only lay*a single egg in their 
victim ; but the larvae of many of the smaller species exist in families of a hundred, or 
even more, in the bodies of caterpillars and other inSocts. The insect infested often 
acquires the pupa form before any signs of his internal enemies are perceptible; and ! 
many a collector of Lepidopiem has been grievously annoyed, when his carefully- 
preserved chrysalides have produced, as Madame Merian expresses it, nothing but these 
“ little rascally flies.” In, other cases,, genersilly when a number of these parasitic 
larvse have made a common prey of some unfortunate insect, the parasites break out 
before undergoing their transformation, which then takes place in interior of a ^ 
little cocoon, which each of them weaves for itself. This may often be observed in the 
caterpillars of the common Cabbage-butterflies. . j 

I'his vast tribe is divided into four great families. In the Evaniides the abdomen is ■ 
attached to the upper surface of the metathorax (Fig. 255), and the antennae are ' 
straight; the Ichnrumonidae also have straight antenn®; but the abdomen js attached to' 
the extremity of the metathorax. In the Chalctdidm and Proetvtrupdda:, which arc j 
gtmerally minute insects, the antenn® are elbowed, and the wings are nearly veinlcss ; i 
but in the former the palpi are short and the pupa is naked, whilst in the latter the ! 
palpi are long, and the pupa inclosod in a cocoon. 

In the preceding insects the abdomen is composed of six or seven distinct segments; J 
but in the Tubuhfera, forming the third tribe, it appears to consist only of three or 
four, or at most five segments ; the remainder being converted into a tubular fe'lescopic 
organ, at the extremity of which a mimitc sting or ovipositor is situated. The antenn® ^ 
of these insects, which appear to constitute a transition from the Tercbrant to the ” 
Aculeate sections, are composed of thirteen joints in both sexes, the basal joint being 
elongated, and the antenn® bent or elbowed at its extremity. 

These insects—of which one species {Chrysia ignita) is well known in this country 
under the name of the generally exhibit a gem-like brilliancy of colour; 

the thorax being usually of a fine metallic blue or green, and the abdomen of a most 
splendid ruby colour. They are generally of small size; and may be seen, in tlio | 
hottest sunsthine of summer, running about upon walls, palings, and sand-banks, in 
search of the nests of^wild bees and other Hymenopterous insects, upon which their 
larv® are parasitic. '‘As Mr. Westwood observes, they deserve the name of Ouekoo-fiies 
more than any other parasitic insects, as it appears that in most cases their larv® feed 
rather upon the store of food laid up for the nourishment of their bo.st than upon the 
host itself; although they doubtless finish by devouring the rightful inhabitant of their 
usurped domicile. The lower surface of the abdomen is hollowed out, so that when in 
danger they can roll themselves up into a ball, and thus, to a certain extent, defy theii* 
enemies. This habit*is also exhibited by many sp<'cics of bees. When lying in this 
f^odition, in dread of an attack from the bees whose cells they have invaded, the latter 
have been k^wn to cut off the wings of the marauder, and then throw him from their 
nedllt to tl^J^ound, trusting that in this maimed condition he could do no further 
wt so pertinacious is the Chryais in its attacks, that, finding itself incapable 
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of fliglit, i(f lias been seen to crawl up agam to the bees’ nest^ and deposit its 

egg- • 

We now pass to the Aculeate series of Symenopiera, in which the oTipositor not 
only serves for the extrusion of the egg, but also conveys a poisonous and apparent^ 
acid fluid into the wounds which it inflicts. The antennse in these insects are almost 
always composed of twelve joints in the females, and of thirteen in the males; the four 
wings are veine^, and the veins of the anterior pair are Aways arranged so as to form 
distinct and regular cells, the number and form of which have been found to furnish 
valuable characters for the gcndKc groups. The abdomen in the males consists of 
seven joints, and of six in the fcmi^es. 

We divide the Aculeate Bymemptera into four tribes, of which three are predaceous 
in their habits, living principally or entirely upon animal matter, whilst the fourth 
seeks its nourishment entirely in the secretions of flowers. • * 

The first tr^c, the Heterogyna^ including the true Ants, is composed entirely of 
insects, which five in communities, composed of three distinct kinds of individuals— 
males, females, apd neuters. The males and females are winged, the foz'mer during the 
whole, the latter during a part only of their existence in the perfect state. They make 
their appearance in great numbers at a particular period of the summer, when they quit 
tlie nest in which their preparatory stages have been passed, and copulate in the air. 
When this hs^ been accomplished, the males .speedily die; but the females lose their 
wings, and crawl about upon the ground, until they fall in with some neuters, which 
immediately seize upon them, and convey them to their nest. The neuters, as they are 
tailed, which form the bulk of the community, arc in reality females, in which, pro¬ 
bably from difference of food in the larva state, the sexual organs have remained 
undeveloped. Like the perfect females, they are furnished with a sting. It is upon 
these that the entire labour of the society devolves; they form the nest, carry off 
the eggs when laid by the female, and attend to the larvje, feeding them with the utmost 

The nests of Ants exhibit a great divei-sity of stnicture; but the larvae are never 
inclosed (as in the Social Bees and Wasps) in cells. The nest consists of numerous 
chambers, communicating by winding passages; excavated sometimes in the ground, 
sometimes in heaps of earth, or other mattejs raised above the surface, and, in some 
cases, in the trunks of old trees. Some ex(*tic species build their nests oh trees, walls, 
and the roofs of houses, composing them of earth mixed with other substances, of the 
excrement of animals, or of vegetable matters. In whatever manner the nest is con¬ 
structed, however, the chambers in its interior serve for the protection of the larvm 
and pupaj, which are carried from chamber to chamber by the workers, so as to ensure 
their exposure to the temperature best suited for their devclopmdlht. Thus at night 
the young animals are carefully stowed away in the innermost chambers of the nest; 
every aperture being kept closed, to prevent the ingress of the cold night-air. But as 
soon as the rays of the morning sun fall upon the surface of the nest the w-orkers 
busily commence carrying their infant treasures to the upper chambers, where^ close 
, under the roof, they may enjoy the genial warmth. Not; unfrequently they even place 
them for a time on the outside of the neat, exposed to the direct tays of the sun. At 
the approach of night, or of a shower of rain, the business is reversed; every w-orker 
is engaged in carrying the larves down into the lower chambers, and in ol^ng up the 
entranoes to the nest against the unwholesome cold or moisture. ~ 

Although the A: t has been, from time immemorial, the type of icdustry and pfEOvi* 
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dence, from a general belief that it laid up a store of grain in the summer season to 
serve for its support during winter, it is certain that our European Ants are decidedly 
oamiroTOus in their habits; although they often evince a great {fredilection for saccha¬ 
rine juices: and it is not improbable that the idea of their providence may have had 
its rise from their having been seen, as is often the case, carrying the cocoons in their 
mouths. These, by a superficial observer, might easily be mistaken for small grains of 
com. Colonel Sykes, howler, observed an Ant in India, wLich certainly laid up a 
large store of grass seeds; and it is possible that other species maj have the same 
habit, one of which may have been in Solomon’s ey^ when he penned his well-known 
advice to the sluggard. This character for industry will not, moreover, apply to the 
whole group; for some species have the remarkably lazy habit of making slaves of 
the workers of other species, whilst they, like feudal barons, devote themselves exclu¬ 
sively to the profession of arms. 

The wings of the male and female Ants are carried fiat, and usually furnished with 
but few nervures and cells, and the three segments of the thorax foz^ a roundish or 
oval mass. In the neuters, the three segments of the thorax are distinctly separated, 
the middle one being generally smaller than the others, so that the thorax appears 
constricted at this part;—in all, the first, or first and second, segments of the abdomen, 
forming the stalk, are fumisht'd with a knob or scale. The males and females possess 
three ocelli; the workers are destitute of these organs. In some species a second kind 
of neuters make their appearance, distinguished by the enormous size uf their beads 
and mandibles ; these arc colled ioldien^ and their office appears to be the pro¬ 
tection of the workers whilst engaged in the performance of their various duties. 
Some species of Ants, inhabiting tropical countries, sometimes come in swarms into 
houses, fi'om which they quickly expel the inmates, biting and stinging most severely. 
One of these species, the Aita cephalotes^ which inhabits the West Indies, is there 
known as the Visiting Ant. 

In the second tribe, the Fosaoria, or Burrowing Hymenoptera, we no longer find 
commuitics of three kinds of individuals ; these insects are solitary in their habits, and^ 
both the males and females are usually winged. The wings lie flat upon the back in 
repose. The tongue is never elongated and thread-like; and the legs are constructed 
solely for walking and burrowing, and never dilated io form instruments for carrying 
pollen. 

The females of these insects excavate little burrows in wood or in the ground. In 
the latter case, generally selecting a sandy locality, whence the name of Sandwaaps is 
applied to some of them. In these burrows they lay their eggs, accompanied by a 


, supply of food for the use of the larva, 

’ * consisting of other insects, spiders, &c. 

' otI These victims are either killed, or rc- 

duced to a very passive state, by a sting 
* from the parent insect before being 

j introduced into the burrow. In forming 

~ ^ the burrows the jaws and logs are th»^ 

■ principal agents, the latter being gone- 

n*; J 5 «.-Aj.m<*hiu MbuK.. n.ki», U. o»t. fmibhed #ith ipinM to rendor 

^ tnom more efficient m throwing out 

Ttiafjbrifll. ^Hrhen completed, the mouth of the burrow is clbsed with materials brought 
m th6 niiXkdiblGi of tbo usoct 256)« 




Fig. 2.16.—Ammophll* Mbulosa making iU neat. 
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The inserts composing the third tribe, the Biphptera (with the exception of a 
single genus), arc distinguished from all oiker IIymenoptera, by having the wings folded 
longitudinally when tt rest, forming a pair of long narrow organs, running down the 
sides of tlic body. The tongue is rather long; the maxillm are long and coriaceous in 
their texture ; and the eyes are notched or kidney-shaped. * 

The common Wasp {Vesjja vulgaris) may he taken as the type of this tribe. This 
insect, as is well know%, lives in extensive communities^ inhabiting a nest formed in 
holes of the ground; and here, as in the Ants, we find that the mass of the community 
is composed of barren females (vurkcrs). In the Wasps these are winged, so that the 
difference bet’^X-een them and the queens, or fertile females, is less striking than 
amongst the ants. But, in additton to these social Wasps, there is a considerable 
number which arc solitary in llicir habits, possessing only individuals of the two sexes, 
perfect males and perfect females, of \^ hich the latti'r form nests or burrows ift which 
they lay their eggs, after stocking them with food, in the same manner as the fossoria] 
Hymcnoptcra. * 

The nests of the Social Wasps arc formed of a paper-like material, prepared by the 
insects from wood and other vegetable matters, which they masticate until it acquires 
a pulpy consistence, and then apply it 
to the building of their nests. The 
outside usually consists of layers of a 
rather coarset kind of paper, and the /' 
interior of the nest is occupied by a 
series of transverse combs, composed of ll 
hexagonal cells, with the mouths dowm- 
wards. The combs are united by little 
oillars formed of the same material. In 

these cells the eggs arc laid, and the „ . 

, • . 1 . 1 -.1 1 , I'lp. 25/.—Jncst of Vespa Jlolsatica, just commenced. 

larvcC are constantly fed with honey by 

^ the woikf^s. A few' species even lay up a store of honey like the Bees. 

The societies of Wasps arc entirely destroyed every year at the approach of cold 
w'eather—only the young females survive the winter in a state of torpidity ; and when 
the mild weather of spring again calls them iiiio life, they immediately set about the 
formation of a nest, in which they lay a few eggs, and attend to the larvae themselves. 
The first brood consists entirely of workers, which, on reaching the perfect state, 
relieve the queen of all labour, and the colony then rapidly increases. It is, however, 
composed entirely of workers until the end of the summer, when males and females 
make tlieir appearance. 

The Solitary Wasps usually make their nests of clay or agglulihated sand, generally 
attaching them to walls and palings \ a few also burrow in sandy ground. The nest 
consists of several cells placed close together, and each cell is stored with a supply of 
insect food for the support of the larvie. 

The last tribe of the HymenopterOy the Anihaphilay or flower-lovers, is distinguished 
by having tho basal joint of the posterior tarsi dilated and flattened, and often fur¬ 
nished with an apparatus of bristles adapting it for the conveyance of pollen (Fig. 258). 
The labium and maxillso are more or loss clongatevi, generally forming a trunk (see 
Figs. 172 and 173). The perfect insects feed exclusively upon the nectar of flowers, 
and the larvse upon this, and upon pollen. • 

In s^me Bees, formiog the family Andrenida, the trunk is short and blunt at the 




Fip. 257.—Nest of Vespa Jlolsatica, just commenced. 
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Hpex. In these it is the 



basiil portion of the lower lip (the mentum or f/tin) that is 
elongated. The posterior legs arc not ^constructed for car- 
rying pollen. These insects are solitary in their habits; 
the females forming buiTOArs in the ground, in which they 
deposit their eggs in the midst of masses of polh’n and^. 
honey. Numerous eggs are laid in the same burrow; each 
furnished with a separate mass of paste, and (]|ivided from its 
neighbours by a little earthen partition. 

In the true the tongue is elongated, and 

the mouth exhibits the ^('neral construetion described at 
page 333. 


Fig. 258. Itind leg of 2n these we meet with a great variety of habits,—sonic 
working Hive IJco. t j. i ^ , , 

fre solitarv, and of these some hiiriow in the ground, like 

the Andrenido’ ] others fotni nests in dead wood {Xp/oropn, Tig. 2-59); others, termed 

Mason. Hees (ftsuu'j), const nu t their eelT of grains of sand agglutinated together ; and 

others, again, knowm as Upholsterer Lees, or Leaf-cutting Lees, line their nests with 






I 


Fif?. 2 j 9 —X}locopa, or Cnrpentrr lUc, Mjih iK^st. 

pieces of leaf, which they cut as neatly as if it W'cre done wnth a pair of scissors. The 
Cuckoo Bees (Xomadfi), elfg-ant and gaily-coloun d inscet.s, save themselves the 
trouble of ncst-making, by depositing their eggs in the cells of their more industrious 
brethren. 

In the Social Bees, which exhibit the instinctive faculties in their highest develop¬ 
ment, w'o again meet wnth three sets 
of individuals—males, females, and 
workers. It is upon the latter that 
the labour of the community, the 
construction of the nest, and the 
reaiing of the young, generally de¬ 
volve ; although amongst the Hum¬ 
ble Bees {Jioinbi) the females also' 
take part in these operations. In these, 
as in the Wasps, the continuation 
of the species, from year to year, de¬ 
pends upon the impregnated females, 
which pass the winter in a state of lorjiidity, and in the sjiring construct a small nosh 
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and bring Tf|) their first brood by their own exertions. Besides the nculers we find 
two kinds of female.yn the communities of large females, which found 

the colonies, and smaller ones, which assist in the labour of tiic nest, and are said to 
produce only male eggs. • 

, The nests of the Humble Bees are gmuTally ennstnicted of moss. They contain a 
few waxen cells, in %vdji(;h the young are brought up. Jloththe fomales and woikers 
have the basal ^^oint of the posterior tarsi enlarged and excavated, forming nhat has 
been termed a basket, for the conveyance of pollen. These are wanting in some 
species {Apafhui), which are parasitic in their habits. 

In the Hive Boos the somety i| permanent—that is to say, the workers, as well as 
i the females, survive the winter, during wliieb period their stores of honey ate in- 
j tended for their support. Like those of the Humble Bees, theur communities eojisist of 
! three kinds of individuals, males, females, and neuters ^Fig. 2G1). AVc' never, 
j however, excep^ at the period of sn arming, meet with more than ono female in the 



hive. Thft whole duty of the eonstinution of the comh. and the care of the young, devolve 
! upon the ^woikers, wliose mcevsaiit activity has leiideied tliem the most ap])io)»nate 
I types of industry. The conih, a-' i.s ncll known, eoiiM-ts of beaulilul hexagonal cells, 
j con.strueted with mathenuitieal aecuiaey. It is^ierpondicular, and < (imposed of a double 
j si'ries of cells, placed end to end in such a niannor that the end of each cell is closed by 
j three waxen jilatcs, each of nhuh also as.sistsin eoniplctirig one of the celL of the other 
side of the comb. By this arrangcim'iit the greatest 
possible number of cells may be eoustriieted iii a given 
.space with the smalle.st pos.sible amount of material. In 
the.se cells the egg.s are laid. Hitc al^o the laiAJo arc 
^ brought to maturity by the care of the ^\ork(TS ; and when 
j u'l longer reij^uired as mirsciios for the young, they are 

employed as a store for honey. The eggs which are to Fie. 2r-2 — poition of the ciunb 
give birth to mah's aic placed lu cells a little huger than tho ihvc Ucc, with lojal 
thos(‘ t)f the workers. Those from wliit'h females, or attatluil. 
queens, are to bo produced, are depositc'd in cells of peculiar construction (Fig. 262); and 
tile larvio are fed upon a different lood from that of the workers. Wlien tlio ]>ojmlation 
of the hive has grown too largo, a portion of the workers emigrate, aecompaiiied hy a 
young qui'cu, this is termed jVlaiiy other details relative hi these luterosting 

and valuable insects will be found in the works of Entomological writeis ; and w'c may 
refer the reader cs])oeiiilly to the Introduction of Messrs. Kirby and Sponce, which 
contain.'! much intcicstiiig information on this subject. 
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Order XIT.— Strepsiptera. * 

Wc romc now to a small order of minute ins('cts which arc parasitic in the interior 
Cl\ ^ numerous species of Bees and Wasps, 

^ and tlio history of which is so singular as 

-- '* .-•'''"“’’"'N have given risC, for many years, to a 

I great deal of speculation* amongst Eiito- 
— ~! mologisf'. The males (Fig. 263 A B) are 
\ / mlhei elegant little ei eat (ires, furnished 

\ / I wilh d single pair (the posterior) of Luge 

/ ///l\ 21 ' '\ ' membranous folding wings, the place of 

/' j^ Mn^ o' ' f' « Mings being occupied by a 

' S Ik. J twisted organs. The 

f\ mouth is jnovidcd with slioder jaws, and 

f/r^ M'llli a pair of palpi; but it appears to be 

doubtful vvhet'ui'r thi' males take any 
A i'A nourishiiK'nt after thoir arrival at the 

/ A ^ ' ' The females (Fig. 2G3 D), which were 

\ ^ ^ long taken for the laria-j jA^esent the ap- 

Fia. 2fi3.-St>lop8 Dali I'Ca^ maggots, fui nibbed MUtb a 

Male natural <^170; H, magnified, C, Bee with lioinv hi'ad, M'bii li they luoti’ude beUveen 

fwfi, r TSlo" n.S: “«■ "f 

mfied. w purabi(u(Lig 2G3 C), the remainder ot the 

body remaining concealed. On examining tliib it is found to eontam a number of I'ggs, 
and to exhibit a bioad canal running nji to lli<‘ bead, on the under suifaco of 'wbuli it 
opens. Through this opening th(' male fia undates the eggs, the female never quitting 
the body of the hie, and tlie hirva; arc liali hed within the body of tlieir imt.her, from 
which they e.s( ape by crc( ping up the canal aliove mentioned. In thcii earliest state 
they arc active, little, six-f»oted creatim's, which were long supjiosed to he parasites 
upon the Strejisiptcrous para''ite. They attach themselves to the bodies of Bees and 
A\\‘vsps, bv wiiom they are thus (on^eyed into tbeir nest. Ilert' they bury themselves 
in the body of the hec larva, and become coinetti-d into soft maggot-like grubs, which 
continue to feed upon the' substance of tbeir victim until the latter ariives at its perfect 
state. 




The only further change M'hicli the female undergo(?s consists in the hardening 
of the head and the development of the generative organs. The male, however, hceomes 
converted into a pupa within the skin of the larva, the head of which also becomes 
homy, and protrudes like that of the female from between the rings of the Bee. When 
the male is ready to emerge, this homy piece is thrown off like a lid, and tlic perfect 
insect quits his former residence. 

During their existence in this state, which is probably very bhort, the males arp 
very active, flying about in the sunshine with a buzzing noise. The antennm often 
exhibit very singular forms, being sometimes forked, or branched, and sometimes 
pectinated. The eyes arc generally very prominent; they consist of but few facets ; 
and these are separated from each other by raised partitions, which give a curious 
cellular appearance to their surface. 
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'I'Be position ot these insects in the system has always been a puzzle to J5nto- 
mologists, and can «carcely y^et be considered settled. By some authors they have 
been placed amongst the llymennplera , by others amongst the Biptera ; by others as 
intermediate between these two orders, or bi'twi'cn the second order and the Lepuhptei^, 
•In their general sti-ucturc, however, they appear tf) approach the Coknptera, amongst 
which they arc arraiijied by some recent Entomidogistsi; and their proper position is 
probably betwtfcii the Colcoptera and the Jlyynenoptera. 

• OlUlRR XIII. —CoLEOrTKIlA. 

General Characters. —The leading eharacteristic of the vast order of Colenptera^ 
or Beetles, consists in the leathery or horny texture of the anterior wiugs^(r/_?ytrfl), 
Mdiich serve as slieatlies for the ])()i,terior \wngs in repo*, and gcneially meet in a 
straight line (j^wii tile back. Tlw* posterior wings arc membranous and muchlaigor 
than the antciior pj^r (see Fig. 180) ; they are tb(' sole organs of tlight, and aie folded 
both longitudinally and tr.iusvcr&ely when not in use. They never exhibit the 
radiating folds and nervuri's which we have seen to he univer&al in the hind w'ings ol 
the Orthoptcra, 

'I’lie mouth in the Cokopiera is alw'ays fonmd for biting, and perhaps exhibits the 
inandibulat% type of structure in its highest peifction (see Fig. 178,]). 332). The 
lahriiiu i-s genetally distinct, although hometinics conci'aJed beneath the front of the 
bead. The mandibles are almost always strong, somewhat tiiangular, homy organs, 
wliieli, in the predaceous Beetles, are hooked and sharp at the points, and often armed 
with acute teeth on the inner margin; whi^t in many herbivorous species the inside 
of the ba-ial portion is transversely ridged to fit the jaw's for the eomimnution of vego- 
tahl(> subjtanees. In soini' Beetles, which feed upon fluid matters, the mandibles are 
dilated fnto membiauous hairy jdati's. In some cahos, as in the common Stag-beetle 
(Ibg 91i, the mandibles arc of great size, and some allied species have them still 
larger. 

Th(> maxillic exhibit difi’eiences in form corresponding with those of the mandibles 
In the eainivovous beetles they arc usually acute and somewhat hooked at the tip; 
whilst in the vi'getahle feeders tlnw aie generally bluut at the extremity, and frequently 
fringed with hairs. They are ahvays funiished with one pair of palpi, consisting of 
three or four joints; and in many earnivorems Beetles the outer lobe, W'hich was 
described as forming a liood-liko covering in the Orthoptcra^ acquiix's the form of a 
second palpus. The labium is also furnished with a pair of palpi, composed of from 
tw'O to foul joints. ■ • ^ 

The other organs attached to the head arc the anlcnnEc and the eyes. The antenna! 
exhibit a great diversity of form, nuineious examples of which wall be referred to in the 
si'quel. They arc geiieially composed of from nine to eleven joints, and are inserted 
upon the foroliead hi twa'cn the ejl's, sometimes close to those organs, sometimes more 
in the iiiuldlc of the lu'ad. Compound eyes exist in nearly all Beetles ; they are placed 
on the sides of the hiuid, and are generally of a mort* or loss spherical form, sometimes 
oval or kidney-shaped, and in a few cases divided into two parts%y an elevated ridge ; 
so that the iiisoi't ajipcars to have four eyes ; whilst in a few Beetles, iiiliuhiting caves 
or other subtcn’aiiean situations, the eyes are entirely w’anting. 

The thoraeie segments are always distinctly separated. The prothorax is usually 
of considcrablo size, and hears the first pair of logs. The meso- and metathorax hear 
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ihr other two pairs of Jogs, and the elytra and wings, beneath which* iJieir upper 
surface is cutircly concealed, with the oxception of .'isiualJ triangular piece of the nieso- 
tlioiax 'jhc MH/f/Z/oo), which 18 usually visible* .nt Iho huso of the suture. The elytiu 
pj'nciiilly cover the entue dotsal suriace of the body, to the apex of the abdomen, .and 
the u[»p('r poitiun of these segmi'iits is then of a soft and soniewtiat menibranou? 
texture , but m some eases the elytra are short, leaving a greater or less portion of the 
abdomen uneovered; this is then equalh homy on both suifaees. In some cases the 
wing-' aie wanting, when the elytm lU'c not unfu'quently completely soldered togc'ther 

The legs are usually consti noted exdusiveh f)r wt.'lkiug; but in some eases the fore 
leg-' are eoiivttrted into fossoiial omans, and in otliers the hind lejis arc tlattcued for 
swimming, or furnished with tbii kened ihiglis toi saltatoiial purpo-'CS. The tarsi arc 
gnieially composed of five iomts ; and this .appeals to l)e the normal number. The 
number varies, however, pi ditt'erent fioiii two to live. 

The metamorphosis of the Cu/an/tera is as eomiilete .as in the Levidoptcra and 
UyuHU'pttra. The larva is U'-ually a soft flesliy grub ; although tbe textuie of its 
integiimt'iitfe is often leathery, or even somewhat horny, espeiuAy in the rapacious 
species. The soft lai\a* are .almost always fumished w ith a horny head, armed W’ith 
distiiiet jaws, and usually furnished with simple eyes. 'I'hey aie goiieiully furnishid 
with six thoracic legs (although tlu-se aie sometimes wanting), and frequently also with 
anal pro-legs. The pupie are fiee and quieseint 

This order ineludes an irmm-nse number of species. It is suppoaod that between 
thirty and forty thousand aie already known ; audit cannot be doubted that many more 
sUll remain to be discoveiod. 

This multipliaty of .'^peeies has necessitated the formation of a great number of 
groups, .and so complicated is the elassi^-ation of the CoUopUra, that (although, with 
the exception of the l,eptdo)tUro, no other oidti of insects has so much engiossc-d the 
attention of Entomologists,) it is still in lathbi an iiusatisfaetoiy slate. T.atreille divided 
these in^Jcct.^ into four prim i])al sections, eliaiaeteiizcd by the uiiinbcr of joints in the 
tarsi; ai»d although this character is liidde to many exceptions, and eati only be 
regarded as applying to the oiojordy of the insn ts in each group, yet, as it furnishes us 
with the best means of elfeeting the general division e>f the* older, w'e shall follow it 
here to a certain (“xtent. In the- laigi-st of tlie-'C section-, the* greater number of the 
insctls liave five jomts in the tarsi, tlu'se form the section I’tiduaiei a. In a Bcoond 
gioup, the lleteromtra, most eif the* in'cets have five joints in the tarsi of the two 
anterior pairs of le gs, whilst the po'teiior tarsi are eomiioscd of only four jeiints. In 
the Tetramsra all the tarsi are usually four-jomted, and in the Trimeta three-jointed. 

c 

Section I.—Tkimeua. 

In this section, which only includes a single tribe, the tar.si apparently consist of 
three joints ; although a fourth minute joint really exists at the ha.se of the last joint, 
concealed w'ithin the bilohed apex of the second. From this circumstance Mr. Westwood 
has propo.sed the substitution of the name l\seudotnme7(t, for that of Truneru. Thf. 
anterime are short find usually elavate ; the maxillai bilobeel, with shortish palpi, 
usually terminated by a hatchet-shaped joint; and the body is either oval or huttii- 
sphorical, and very flat beneath. 

An exe client example of this tribe of Beetles is afforded by an insect that must have 
been famUiar to most of us f*-ora our earliest years,—the Coiimion Lady-bird {Coccimlia 
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T-punctatayt The numerous species of Coccincllcs feed principally upon Aphid£S^ both 
in the larva and perfect states. The larva) of our common species are constantly to be 
met with on plants infested by Apindes, they arc of a slate colour, with yellow 
tul)orclcs and spots, and iiirnihliod with six wcll-dovolopcd legs. They attach tbeji- 
^ selves by the tail before changing to the pupa state. The colours of the perfect insects 
run from red or yellow, with or without black spots, to black, with or without red or 
yellow spots; and us all this variety of colour may ocdir in iiidividuols of the same 
speci<‘s, the detcrminalion of the. species in this gfouj) is excessively diflieult. When 
touch(‘d or disturbed, the Lady-lfiids draw their legs close up to the body, emitting at 
the same time a yellow and somewhat acrid fluid, which, according to some writers, is 
a specific lor the tooth-ache. 


Section 11.—Tjtuameica • 

The majorjl^y of the insects, conii»osing the three tribes included in this section, 
have only four apparent joints in all the tarsi, the tiue fourth joint being reduced to a 
very small size, and eoneealed within the one preceding it. As this joint exists, 
however, IMr. Westwood ha- jnoposcd the addition to the name of this group of the 
same pn'fix as to the Tumern ; he ai l oidmglj' calls these' insects P.\cudotc(ramera. 

Ill the first tribe, the the body is usually of a more or less ovate form, 

generally vqjy convex, rarely elongated ; the head is .short, not produced into a snout, 
inimcised in the thorav np to the eyes, the antenna) aio shortish, usually thread¬ 
shaped, or slightly clavale , the mandibles uie small, the inaxilbv bilobed at the apex, 
with the outc'r lobe ofti n jointed and palpiforin ; the pfdpi are .short. 

'I’liese insects rarely attain any gieat size, and many of them arc very minute 
their colors, however, espei ially in the laigt'r exotic species, are often voiy splendid; ir 
■ some ca.ses, pi'iliajis, exceeding in brilliancy those of any other Ijcetles. They feed upor 
plants, both in the larva and the pci feet state; and many of them do great damage 



Fig. 261 —Chrv*5omel.i «, Larva; 

i. Flip I , e, 



Fig. 265.—Turmp-flv; natural size 
iiml magnitlcd. 


to crops. The Turnip-fly {ITaltica^emorum^ Fig. 265), one of the most destructive 
species, belongs to a gioup in which the posterior thighs arc much thickened for 
jumping. 

The most singular inserts belonging to this tribe are the Cassidtda, or Ilclme 
Jieetles (Fig. 2G7), in which the body is rather flat, mai’gined all round with dilatations 
of llu) thorax and elytia. The dilated portion of the former coiiydotely conceaLs even 
the head. Tbey an' shnv-nioving nniniuls, which always draw up their limbs and 
mimic death when disturbed. Their larvae are furnished with a caudal fork, pro¬ 
jecting forwards over the back. Upon this they collect their excrement, which thus 
forms a portable shelter. 
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The insects of the tribe Longteornia 


ai’e generally distinguishable 


from all other 



Tip. Fip. 2C7. 

Fip. *26f).— \cantliocinu<! snrcnlifc'r ^ 

Fip. 267.—(’.isMtla vimli', in it*- thfloront state l.irva , h, the same on a leaf, withits cover- 

inp of excrenioiit, <, pup.i, d, iici tecl insect 


Beetles by the great lenutli of tlieir antcnnie (Fiir. 2GG), winch arc usually considerably 
longer than the body. J'he body i**- usually elongated in its form ; the head is never 
produced into a rostrnin . the mandibles are large and luominent, and the labrum is 
usually distinot 

!Most of these are latgc and elegant in-eets, often adorned with splendid colours, or 
armed with spines u]>on the tbor.ax and otbei jiarts of the bodj', wl^icfi. render their 
appearance cmious and evi'ii grot(‘>qm' 

Their antennae an* usually filiform, or tapering towards the extremity ; hut in some 
cases they are toothed or pcftinated, and. in a few, adornc'd with singular tufts of haii. 
The logs are long and lonued for w alkiiig, but ofti'n exhibit euiious modifiealious, the 
elytra and wiiigi are well develojied. 

One of the handMune^t ]5ntJ>h Beetles js the CnUichrovia moschaia (I'ig- ISI*), 
belonging to this tiabe. It is aUo distiugui-hed liy its jicciiliar musky odour. It is 
of a fine metallic green colour; but many exotic luacels lu-aily allied to iHis, are far 
more splendid in ajipearaiiee. 

The larvsn of these insects h\e in timber, often doing enormous irijuiy to trees by 
eating large passages thiough the. solid wood. They are soft, fleshy grubs, genorallv 
widened in front, almost de.stitute of fei'l. Th(^- ajipcai to live* in this condition for 
several years, and aftoiwunds probably ])'iss a (onsiderulde tiiiu in the pupa stale, as the 
perfect insects have been known to e.it their waay out of limber which had been for 
some time worked up into furniture. Thost ftcetli-s gcneially jiroduet' a sliarji giatmg 
sound, by the friction of the biuk of tin protborax upon the base of the acutellum. 

The Tthynchoph()tM\ Ihe thud trilie (if Tetianieious Beetles, are disfingnishcd 

by having the fiont of the bead produced into a Ifeout or rostnim, at the extremity of 
which the mouth is situated. The anft^nnoc aru jdaced on the sides of thi.s rostrum, 
sometimes at the base, sometimes al the ajiex, and in all intermediate positions. They 
are generally geniculated; that is, furnished w'ith a long basal joint, at the extremity of 
which the remainder of the antcnnie, w'hieh consists of shorter joints, is bent. Thi. 
extremity of the antonnae is more or less clavatc. TIk; lar.si are foui-jointed. 

The larvae arc soft, footless grubs, w'hich usjially live in the interior of the stem.s, 
fruits, and seeds of plants, to which their ravages aie often very injurious. Amongst 
these the Corn-weevil {Calandra granarUi) liold.^ the first place, as its larva frequently 
causes great damage in granaries. One of the commonest species is the Balaninus 
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nticwn (Fig*2r>8), or Nut-wccvil, the parent of the little white grubs so frequently met 
with in filberts and yther nuts. 'I’his 
insect has the longest rostrum of anj' 

British Rhyni hophoron" IJi etle, and 
,by means of this the foinah! is said 
to cat a small hole in ^le young nut 
wliil.st its integuments aio still soft. 

Here she deposits an egg, and the larva 
when hatched cats its way into*llie 
interior of the kernel, where it co^i- 
tiiiues to reside until it has arrivid 
at maturity. It then (‘ats it.s way 
out of the nut, and falls to the gioiiiid, 
into wTOeh it biinows, and tlieie un- 

dcigoes its transioiniation to tlie mid ijj t]i(. mirorluctiou ol tlie of the 

pupa state, whieli, liowever, does )i thi nm; e, exit lioU* of the 

T I .11 I . 11, tbe iri lib ot the ul-iiecv'il; (', the liMlili of 

not take place until the commenn'- tin .ime , II, the i.ei feci (Hal,minus Iiticwn). 

ment of the second summer. 'J'hc 



history of the othei species ol tlu' tube appi'ar.s to be very similar, although many pass 
to the pupa^tate attached to, or inclo-ied within the substances upon which they have 
been feeding in«the laiva static 

Slot,t of the ll/ij/ncitojt/iora are more or le^s covered with minute scales, somewhat 
rcsombhng tho>e w ith whnh the wines of tlie Lipul'ipUru arc clothed; ,nd these, in 
many eases, exhibit a splendoui of (oloui scaic'h, if at all, inferior to that of the most 
gorgeous of Ihittei tlie.s. Kvin am(ing''t our small British sj>eeies, several of great 
beauty aie to be met with on eveiy bank of nettles ; and l\'w insects can boast ol j^cater 
inaguificnuee than the well-known Diamond Beetle of Brazil [Curenho 

Tlie insects jiist relerred t'>, all ponst'ss gcmiciliated antennae; but the habits of 
those witTi straight aiilemue diller but little from thobc of their allies. One of Ihelicst 
known is the J>/ iic/in'i p/st, the laiva of which is veiy common in the sisals of the pea; 
and to such an exti'ut does this insect abound in some localities, that it has sometimes 
oeeU'^ioned the ontiie de.stiuctioii of tin pea ciop«. AudLhev .species, Ji/i/yneAiVe liacchu.iy 
attiuksthe buds and leaves of the vine, to whieli it often does immense iiijui y in the 
wine couutriO'i of Europe. 

A eonsiderable number of the true Rlnjm hophora burrow iu their larva state into the 


stems of trees, often forming holes of 
oousiderabh' diami'tor in the solid wood. 
Tiny an', howevoi, completely outdone 
in this resjioct by the insects of the fol¬ 
lowing sub-fiihe, wliieh have received 
the name of XiiIophu<jii, fiom their con¬ 
stant habit, both iu the larva and perfect 
•htates, of boring into the solid wood of 
trees. In their general structure thi'y 



resemble the Jt/ii/nrhophora , hut their 
heads are broad and fiat, not distinctly 
rostrati'd, and tlii' antennai are inserted 
beneath the lateral m.argins of the head, 


V'lg. '2<'9 —t, 2, Tojiiiciis typoffT.iphiis. 3, 4, Bj- 
luis;us piiiiix’ui.i (natui.ii m/c iinil m^ignilied), 
3, 6, L.lr^.l and pupa ol llyluiyiis. 

Although these insects are of small siie, 
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the damage •vrljieh they occasion in forests is often enoi-mons. The Scohflns def>() uctor 



Fip 270.—Track of Tomicus tvixicraphus. 


a oonimon !Br:^ash species, destroys 
great numbers of elm-t3’ees ; but 
tlu! ravages of some other .species, 
in the j)in('-forosts of ()lernian 3 % urij 
almost ineu'diblc. Of these the 
commonest arc thf Tunnemt it/po- 
grapliHs and the Tfi/furguspimpi rda 
(?^ig. liCjO). 'I'he former receiv(>s 
^its name of th(' 'I'ypograjdiie lieelle 
from the eiiemnslance that the 
buiTOivs formed by it in fc'ediiig 
upon th(> soft wood, immediately 
within the bark, idlen pftsent a 
rude resemblance to printed cha¬ 
racter'! 'Fur 270;, The dc'vastations 


of these apparently ccjutemptible foes are sometimes so formidable, in the ])ine-tore.sts of 
Geniiaiiv, that praicr" h'l their re.'tiiction are otfeicd u]) in the diiiuhes; and we are 
told thau in the yeai ITSIi, at least a million and a half of trees ivere destroyed by 
these insects lu the llartz foie&t alone. . 


SncTJON TIT.—TIi'n.uoMERA. 

Xcai'ly all the insects of thi^ sc'ction of the Ctih'optera have* four joints in the posterior 
tai.4; whilst the other lour teet are eoinposed of five joints. They are divided hy 
Mr. Westwood into two tiibe.s—the TiuclieUa, in which the head forms a distinct neck 
behiq4 tile eyes, and the .It) nchchu, -whieL ])Osscss no distinct neck, the head being 
immersed up to the eyes in iho thoi a.v. 

The Ttatlitha are gi ueraliy ac live diurnal insects, fiequently adonied with gay 

colours Their bodies aie oftc'ii 
soft, the elytra llexiblo, and 
.sonudimes much slioiter thiui 
the ahdorac'ii To this tribe 
belongs the iJlistei-fly {hytta 
u-sicntona. Tig. 271), the iin- 
jiortant medicinal uses of 
which are so wc'll known. 
These insects are common in 
the south of Europe, and 
Up 271.—LjUu ^c'l]cato^Ia * spi'eimeus have occasionally 

been mot with in England, 

tlicy feed principally upon the asTi. Many other insects ladonging to this tiibe also 
contain a substance wdiieh lias the effect of raising blisters when apjtlied to the skin . 
and thc.se are employed in their native countries in place of the Lpftn vesica tor ia, T'lic 
speeje.s of Metoe^ .several of which are found in liiitain, possess this property; wliich, 
henvever, ^eems in all eases to increase in intensity in projiortion to the li(*at of the 
country in which the in-a'cts live. ^J'he species ef Meloc are soft, sluggish Beetles, with 
short ilytra and no wings, Achich maybe found crawling about amongst the grass, in warm 
aandy place.s, in the early summer. The young larvm, on first leaving the egg, cloaely 
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pesenible thflse of the Strepsiptera already described (see p. .398); and as they attach 
themselves in the s^rae way to wild bees, it is supposed that they are afterwards 
parasitic upon the bee larvae. Hence some entomolof^ists regard the Strepsiptera as a 
group of Coleoptera nearly allied to these. The cuiious Rtptphorus paradoxus—o. srna]l 
.llcetle also belonging to this group—is parasitic in the nests of the common Wasp; and 
many other species appear to be parasitic in their larva state. One of the most beautiful 
of the British ^species is the scarlet Pyrochroa rnbcas, winch is found about hedge- 
banks in the neighbourhood of London. In the Salpuiyidfr, whi(;h appear to connect 
this group with the preceding, tWb front of the head is produced into a short snout. 

The Atravhdia are generally b^ack, or of dull lolours, nocturnal in their habits, and 
slow in their motions, usually craMliug upon the gionnd in 
obscure situations, A few are found ujion treiis and plants ; 
and these, in their structure, evidently approach the pre¬ 
ceding Iribe. ^ 

A veiy good example of this group is fumibhed by the 
common lilaps mortisaga (Fig, 272], which hears the not 
jiartieularly inviting Lnglish name of the Cliuichyaid 
Beetle. These insects are generally found in daik and 
dirty places about houses, in cellars and similar situations. 

Another .spe|^es is the Teuehrio violitor, of which the larva, 
found in flowi'u, meal, Ac., is well knoivii ah the hleal- 
worm. Other spi'cies live under the bark of tiecs, "and 
in decaying vegetable matter, but comparatively few are 
found in this country. 

SkCTIO.N IV — PEN'TAMrRA. 

It is ip. this section that we find the greatest vaiiation in the number of joints in 
the tarsi. A great number of the insc'cts of whuh it is cotiiposcd would require to be 
distributetl amongst the prectnling .sections, if we allowed none but truly Pcntanierous 
beetles to be arranged here , these, however, are exceptions to the general rule, and the 
majority of the inseets placed in this section have tarsi eomposed of live distinct joints. 

As the number of Pimtameroiis Bei'tb's is vei y great, and they exhibit a cortesponding 
diversity of structure and habit, tluur subordinate diviMons aie, of course, very luinie- 
rous. They mav, however, be divided into eight pi ineipal tribes, of which six have the 
outer lobe of the maxillai of the usual form, whilst in the othi'i two it is jointed and 
palpiform (sec Fig. 171, c). Of the former, the *8<o ncoraia are principally distinguiNlied 
by the structure of their autennm, which are usually rather elongated, filifoim, or 
tapering towards the extremity, and scirated or pectinated. Tfitf penultimate joint of 
the tarsi is often bilohed. 

In some of these insects, forming the sub-tribe Matacodermata, the b<idy is usually 
soft, and the insi'cts, in their general form, present a considerable reseniblanta; to many 
of the first group of Iltieromera. They are further distinguished from the Siei aoxia, 
•forming the second sub-tvib(*, by having the prosteriiura of the ordinary form, and not 
produced into a spine pesteriorly. Many of these, such as the insects well known to 
cliibln n as Soldiers and Sailors {Telepltori)^ are predaceous in their habits, wliiLt others 
are wood-borers, and some feed on dry animal substances. Of tlie wood-boring species, 
one, the Lymexylon naoak, infests oak timber, to ivhich it frequently does incredible 
mischief in dockyards. It is common in the north of Europe, but appears to be rare 
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in J‘'nf;]aiid. Other spccic.s, which also boic into tiinher in their larva slate, are w('ll ] 
known by the name of the “Death Watch ” [Anobmm, Fig. 27?), fioiii their hahit of ! 
makiiii' a ticking noise by knocking with their jaws against tin' M'oodwoik upon Mhieii ; 
they are standing. They are little ercatiire.<!, wliich ofieij do great damage to fiirriitinc 
in houses. When touched, they coiitrael their legs and eomiU'rfeit di'Uth,—a ])ieee ! 
mimicry M'hich they arc aafi to keep up even wJien cxposei* to a heat sufficient to j 



Fip. 273.—Ano'muin ‘>tndtum, n.itural Fig 271.—Glow-woiin (Lainpyiis noetiluca), 

size and inagniheU male ami lemale. 


roast them. To this trroup also belongs the Glow-worm Fig. 274), whose 

lamp ha? so often heiai tin* theme ol the ])ocl‘s .song. The female a'oiie is lumi¬ 
nous. It is a llat, grayish-hiown creature, ipiite destitute of wings. Tlie male, on the 
contrary, is acti\e, and lUes well, and the himiuosity of the female appears to he 
int( nded to altraet her volatile eouijcinion. Thi- la]\;e of .some sjaeies (»f the genus 
Clerm live ])iiru''itu ally in the nests ot Ili'e- and Wui'p'', feeding iijum their Ian a-. 

Ill thi' Sky/Huta the jiiO'ternum i- ])iodvieed in fiout into a lobe, and beliind into a 
spine, which is lenived in a small (aiily of the iiiesosti rnum. lly ihi' as.si,stance of this 
apparatus (the ■'puie bLiiia drawn out ol its giooie and then .sudddily hi ought into it 
again) many of these msei is ^'ihe iJukitd-i' aie enabled to execute eonsideiiihle sjnmgs, 
when laid upon their bai ks. 'I he lanie ol .some spi'cies an* wood-hoK io , those of 
others live m lotteii wood, and some iiihahil the gtoimd, lei ding upon the loots of 
plants. Oik of the lattm n ^vell known to agueultiimts us the Wire-worm. 

Some of lhe->e insect" aie Inininous in thi' daik Tht y aie the Fiie-lhes of tropical 
countries Tlie light is cinitted fiom two larg-e oval sjiots on the thorax. Olheis aio 
remarkable lor tlie metallic sjdendour of their (olouis; of tliese {Jlupt eskdu) \eiy few 
are found in Europe, hut the exotic spccic.s aie iiumeious, and oltcii attain a huge 
size. 

The vast tribe of ^he Jjaniellicorn Deetles [Larmllironna) is (baracterized by liaving 
tbe antenna- terminated hj a elnh, cornpo.sed of seveial leal-hke joints, laid logi'lher 
like the loaves of a hook. This tube iiu hides an immense uutuhef of sjieeie.s, .some of 
which arc amongst the largest and most sjilendid of insects. In the Stag beetle 
{Lucaum reiTM.y, Fig. 91), the leave.s arc slioil and di.stinct, rendt-iing the club pi-cli- 
nated , whilst m the common Coekeliafer {^MdnUmiha rulijarh') tliey aie of eonsideiahle 
length, c.spccially in the male, and fold up like the leave.s of a fan. Tiie.so insects fly 
well, hut heavily, with a loud whnring noise; hut they generally ciawl slowly. Tlie 
larval arc thick fleshy grubs (Fig. 27o), fuinishid with a distiuet li<-ud, and with hi.v 
jointed leet, and havi the hinder jiart bent down. They live in very vanou.s .situation.s, 
in dung, in decaying vf getablo matter, and in tlie eaith, feeding upon roots. They 
uaually pass Bcveral years in the larva state, a#d change to the pupa in the interior of 
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n sort of coc(S)n, formed of particles of tlic surrounding materials, agglutinated together 
f»y a sticky secretion fFig. 27o). • 

Many of the perfect insects arc found in the same situations as their larvsE, espe¬ 
cially in the case of the T^mg- 
ftjeciing species. Of those wh®h 
live in rotten wood, many, ]ik(> 
the beautiful Jlosc-ehafer of oiir 
own eountiy (b^ig. 27d), and its 
still more splendid foreign allu s, • 
ficqueiit flowei's in their jieifei t . 

state, and theconinion Ooekdia- 

fur, the larva of which feeds upon, •» 

and often does gioat mischief to, L 3 

the loots of plant-', liv(‘s entiK h M ♦ 

upon IcaA’cs, after it has nndei- / 

gone its last ehaiige. 

Many of the Diing-heeths, 
amongst which the S.u U'd r*i (tie 
of the Egyptians (Fig. 
holds a piominent plaei-, aio n'- 





maikahh- for incjosing their eggs C H^'r ^ 

ill a small pellet of dung, A\lueh L 

tliev then loll along with llieir 27j.-Luiva, I'up.i. .uni lm,.iio of the Rose-bcetle 

J ^ {Citoii.ui a III ata). 

hindlegs, until they drop it into 

a hoh- wliK h they havi' dug foi its receidion Others, like the common Geotr/fpidtr and 
Aphoifuihe of our own coiiiiti y, are e inteiited with dt*positing their eggs in the midst 
of a plcri^tful sujiply of food. I'lic forms of some of these insects are extremely curious; 



and many of the larger tropical species are furnished with enormous horns on the head 
find thorax, which give them a singular appearance. The Dynastes Hercules (Fig. 277) 
is one of tho most reniarkahlc of these. It is a native of Brajiil, and is ono of the 
largest Beetles; sometimes attaining a length of five inches. 

The classification of the insects \vhieh we refer to the four following tribes, and the ar- 
rangeniont of the latter, arc still in a most unsatisfactory state; and almost every writer 
upon this branch of Entomology puts forth views different from those of his predecessors. 
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In the Edocera., which appear to make the nearest ai)proacli, both in Structure ana 
hahitb, tophi' Lajiiellicorn Beetles, the ontennoe are terminated by a knob, (soinposod of 
several jenits, wliie-h arc sometimes pressed closely together, and sometimes loosely eon- 
pceted, so as to give the club a serrated appearance. They arc fuither distinguished 
by their flattened contractile limbs, each portion of^hich folds closely upon itft 
neighbour, the whole, when thus reduced to the smallest coiiyiass, being received in 
cavities of the lower sui face of the body. This position is always a^s-sunied by these 
Beetles when alarmed ; and, horn this a.ssun!])lion of a death-like attitude, some of the 
eommone.st species have received thi“ name of J/iiiitc ^eetks. These insects, both in the [ 
larva and perfect states, ate to'l nioiil) found in cow-dung; a few also inhabit rotten i 
wood; some are to be met with under the biuk of trees, and a few in cairion. This , 
tribe includes two groups —the EafrndeP, smallish insects, generally of a black colour, ' 
with geiiiculated antennan, ami tlie elytra latluT ■'hoi ter than the body, which is usually , 
of a sijuarc form ; and the kidtr, with straight antenna', and the elytra as long as , 
the abdomen. 'I’he latter are of a round or oval form, whence tlu'y have received the | 
name of lill-hteths. 

The next tube, the y<rrophn(ja^ includes an immense number of small and moderate : 
sized in>eits, whuh lue lui the most pail, both in tlu laiva and peifeci stales, in 
decomposing animal and vegetable substanecs, A good many are also found under the ■ 
baik of tiee.s, and m lithoi. Like the preceding insect.'-, these have elayate antenn®, ' 
but tin 11 legs are not eontiactile. 'J'ho iiean'st a]i])roath to the ])iveed,mg tube is made i 
by the Jknm.stidtr, small Beetles, clothed, like the Hi/) / Jnda, wi\h minute hait.s, which i 
often do great damage to skm.s and fur-, and oilier dry animal inattei. The eoniinonest , 
spciies, l>erm(^ti's lujdintii,\, ha.s reicived its sjieeific uaim; on account of the fondness | 
exhibited by its cuiious laiva foi baton ' 

The largest and most interesting insects hi longing to this tribe, ate ”th().se of the i 
family Hi/phahr-^ which inelude« the Burying Bet'tle.s {yicrophon, Fig 27S)iand their 
allies. The Buiying Beetles aie luomjitt d by lluir instimt to bury .any small animals, 
or jueces of c iirion, as a proiisiou foi then yoiiiia' In m.my case-, .several of them set 
to w'oik togt'thei, getting under the animal to he hurled, and digging the earth out with 



Fig. 278.—Buiymg lleellc (Necruphorus). Fig. 279.—llydroplulus Caraboidiu. 

their ft'et. In this way they will quickly buiy animals many time.s their size, such as , 
mice and small hiids. Those insects aie not uncommon. They run and fly well; and | 
some of thim arc adorned with bright orange-coloured hands ; but tliey difl'usc a most I 
aboininahle odour, arising probably from the nature of their food. ! 

'i he insects of aisither small tube, called from their generally aquatic l 

habits, also have elavate anlennai, hut tliese are u.sually veiy short, whilst the maxil- j 
lury palpi are of great longtli, and often longer than the antenna'. Most of tlieso ; 
irrsects live constantly in the water, and their legs are gcneially more or less flattened, to j 
render them efliticnt as nat.atoiy organs (I*’ig. 279). One of the laigest British Beetles. | 
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the Hydrous ^tceus, which is not uncommon in ponds in some localities, belongs to this 
tribe. It also include^ a group of small hemispherical Beetles (the <S/?/i<rr/c&VrfcB), which 
constantly inhabit dung. Tlic aquatic species arc carnivorous in their habits, and the 
larger ones will oilen attach young frogs and fishes. 

. We now come to a group, the location of which has given much trouble to entomo¬ 
logists, as, although it i^undoubtedly iioaily allied to the Nemiyhaga, its introduction 
in the neighbourhood of that tiihe alway.s uppers to interrupt some natural affinities. 
The active predaceous habits of some of tlie larger species, ot whn-li the Gomus o/ens 
(Fig, 280) is a ycry common cxanltple, seem also to point to an alliance wuth the true 


carnivorous Beetles; and, on 
the whole, this is peihaps 
the most natural position for 
these insects. They are cha¬ 
racterized by tl|^‘ir generally 
filiform antennsc, and by the 
shoitiK'ss of their elytia, 
which alway.s leave a con¬ 
siderable ])Ortion of the abdo¬ 
men uncovered. The nami* 
Jivnchelyt) a, ^given to the 
tribe, refers to tliii chaiactor. 



The Avings, howeviT, ar(' 


I'lfr. 2S().—<5(u-] ui<i oleiis. 


usually aiiijile, and the insects lly well They are gcnerallv of an elongated form; 
and the abdomen, which i.s horny on both .sin faces, possesses great mobility. It 
assiiits 111 tucking the wings undn the elytia alter flight; and the in.sects generally 
raise it wlien alarmed or aiigiy. This attitude has obtained, for the insects 


figured ab»ve, the appropriate name of (Wktai/s. The derivation of their other vulgar 
denomination. Devil s Coach-hotwen^ is not so ch'ar. The larvai are very similar to the 
perfi;et insects, hoth in appealaiiee and habits. ]\[any »)f them Iced in carrion ; others in 
rotten wood, and other decaying vegetable matters. The number of joints in the tarsi 
varies greatly, but five is the pievalent number. 


Iii the two following trilies, which clo.se the sciicsof Coleopterous insects, the outer j 
lobe of the maxillm is jointed and jialpifunn, so that these insects appear to have six 
palpi. They are pre-eminently carnivorous and rapacious in their habits. 


T'hc former, eonstitiiting the tribe Hi/dradep/ififfa, are characterized by their some¬ 
what flattened oval body, and by having the legs, espei lally the hinder jiair, compressed 
and fiinged with hnstlos, so as to become powerful paddies, hjany of these iiiM'cts 
aio oi considuiable size, the Dyticus iinirginnhs (Fig. 281), a species very' common in 
ponds, attaining a length of more than an inch; whilst many foreign species arc nuieh 
larger. The larva is of an elongated form, tapering towards the tail, ivhich bears a 


pair of tubular ciliated appendages, which the 


erealiae applies to the siiiface of the 


water to obtain a supply of. air tor its respiration. It is as predaceous as its patent, 
seizing upon other aquatic lan ae with its long curved mandibles, and quickly sucking 
the juices out oi the body of its victim. These iiiandihles are perforated tliroiighout, 
and It is through those tubes that the larva sucks its nourishment. When about to 


change to the pupa state, the larva buiTows into the bank of its natii’c pond, and there 
undergoes its transformations. The well-knoim Gt/n'ni, or irhirkguis—little black 
Beetles, which may be seen describing circles upon the surface of any piece of ai atcr— 
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are also placed iu this tribe, altliough their claim to such a position is rather dimbtfuL 



The insoots of the last tube, the rosomblo those of the procoding group ! 

in their carnivorous piop('n''itu‘S, and m tlic stiucturc of their mouths , but their legs i 
are always constructed foi teiieslrial progres^ion. They aie exceedingly active, and l 
often beautiful injects; generally nocturnal in their habits, eoiieealii^g themselves ' 
during the day under stems and in holes in the ground. 'I’he hirvih are elongated, 
flattentid, and usually coven d with a homy integument. In their predaceous habits 
they ro.senihh' the jii rfoct iiiseets. 

The in^ects of one family, the CichifhJuJir, which have received the name of Tiger- ! 
beetles, from their eminently predaeeoii-. iirojicn^ities, are more diurnal in their habits I 

than the rest of tin* tube ; the comiiion English species, 
Cnimhlij rnmpi'slns (Fig. 283), may be foiibd tlying 
and running about with great agility in the hottest 
sunshine. This insect is of a beautiful green colour, 
•with whitish spots ; and its mouth is armed with a 
most formidable ji.iir of sharp, toothed jaws. The 
larvir are of a singular form; they live in holes in the 
ground, maintaining themselves by m.c'aiis of a pair of 
books jilaeed on the enlaiged eighth seg^inent of their 
body, at such a height that their heads exactly occupy 
the mouth of the hole. Here they lie in wait for their 
prey, whic h consi.ats of other larvae ; and the moment 
one of these approaches their den, they rush upon it 
with the greatest ferocity, and bear it off in their jaws. 



Fig. 283.—Cicindcla caifipeslris. 


• DIVISION IV.-MOLLUSCA. 

General Characters. —The Molluscoxis division of animals consists of crea¬ 
tures whose bodies^re universally of a soft consistence. They are inclosed within a 
soft, flexible skin, called the mantle, -which possesses great contractile power; and their 
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motions an* principally povl'ornied by the extension and contraction of part of their 
eub&tanco. 'J’lic syrn^ictrical arrangonicnl of all the organs on each bide of a central 
line, so remarkable in the i” ' eding division, here almost disappears, or is only recog¬ 
nizable in the position of the oigans of sense attached to the head. The nervoug 
pystem consists either of a single ganglion, giving ott' filaments to the various organs of 
the body, or of scvetal^anglia, placed somewhat iricgul^ily in different jiarts of the 
body, commuuicrfiting by nervous threads with a larger ma.ss placed in the head, or in 
the ncighbouihood of the tcsoj'hagus. This mass consists of sevcial ganglia, of which 
the more imporj:ant, eonbtitutiiig ttie brain, are placed above the ORSophagus. Ihcse are 
generally accompanied by other gaijglia placed below that organ, vhich arc united by 
filaments with the supraecsophageal ganglia, or brain ; thus forming a ring suriouuding 
the OBsojihagus. The supracesophagoal ganglia furnish the ni'rvcs to the special oigans 
of scribe ])laced upon the head. The ganglia belonging to l4ic different oigans ol tlie 


body eommuiiitgito M'ith the ring biirrounding the oesophagus. 

Most of the Mollusca possess sp< cial oigans of tt>uch, in the shape of tentacle.'*, arms, 
or lobes, bituated on the head or iii the neighbourhood of the mouth, or of cirri upon 
other iiaits of the body. In addition to these organs, tlie skin, which is always soft^ 
appears to possess great bensihility. The tentacle.s of the Mvltusca are either two oi 
i’oui in number ; they art' capable of being completely retracted into the bead by a 
process very similar to tl e turning in of the finger of a glove, and ai‘e again cxseilcd 
by reversing the* piocess. 'The eyes, wh*'ii piesent, arc two in number, Bometimes 
placed immediately on the head, sometimes supjiortcd at the extremity, or on the sides, 
of the tentacles. In tlu' highest (dass the visual oi-gans attain a poifection eiiual to that 
exhibit(,'d by the fishes,—this loAVCst class of vcTtohrated animals. 

In some of tlie lower Mollttsca smull coloured points are met with, sometimes singly 
III the neighbourhood of the brain, somctiiiies in considerable numbers on tbe edges ol 

the mantle; These, from their structure and appearance, have received the denomination 

of oce/liy aiid have been rcgaided as rudimcntai'y eyes,—a determination which, althou^ . 
it may he correct in some instances, is very doubtful in others. It is nmaikable, also, 
that many species, which ore quite destitute of eyes when arrived al their mature form, 
aie furnialicd with those organs at their first issuing from the egg. 

Auditory organs appear to be possessed by nearly all the MoU 
luHca, They usually consist of small vesicles placed close to the v t ^ 

ci'phalic ganglia, containing a clear fluid and a small calcareous \ _ 

concretion (ptohthc^^ whicli is sometimes of a roundish, sometiiiies 
of a crystalline figure, and is in a perpetual state of vibiation. 

The senses of smell and taste also appear to he exercised, to ^a | ^ 


certain extent, by most of those animals ■, hut whether any organs 
specially devoted to tlu-se functions really exist, must still be 
considered doubtful. 

'i’lie movements of the MoUmea arc generally executed by 
means of a muscular organ, called the foot, w’hich varies greatly 
in its form, in accordaiiec with the habits of the creature. 'Die 
foq^ consists of a mass of musflhlai* fibres, running in variouS 
dfrections, by the contraction of which its movements arc effected. 

In a great number of Mollusca the foot forms a flat disc (Fig. 

284), which adheres to any substance to which it may be applied, and thus, by the 
alternate contraction and dilation of its different parts, enables its possessor to crawl 
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slowly along. In others, the foot ^bent upon itself, so that its snddCn extension 
causes th(' animal to perform a QOiisiderahle leap. The foA>t is alsij) the agent by means 

of which the burrowing specie's bury 
tlicmsolves in the sand or mud ; and 
ill the species whose instincts lead 
iiU‘m lo bore :yito the solid rock, il is 
also called into requisition . its sur- 
in these cases being covered 
with minute silieious jiartich'S, which 
assist git'atly in the enlargement of 
its owner’s stony dwelling. But 
alllmugh most Mvllnsca possess a 









Ki^. 2Si.—ruina, wUb its bvssus. 

r 

greater or less power of jiyition, others are confined to a single spot, during all but the 
earliest period of their existence. These have no occasion for a foot, and in them this 








9 







Fif?. 2S6.—Ociojjus IlawaionHifi. 

organ is either wholly undeveloped (as in the* oyster), ot serves merely to support a 
gl mdular organ, from which a silky matter (called tlie fjf/9su3) is secreted, which servos 
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to attach the aTiiryial to submarine olijecjts. This modiRcation occurs in the common 
Mussel {Mytilm edul^) ; but it is still more remarkable in the Pinna (Fig. 285), in 
wliicli the silk}' matter is of a very fine t(‘\turc, and so abundant that it is woven into 
small artielo.s of wearing apparel, such a.s gloves and stockings. * 

111 the highest class <'f Moflufica, the Cephalopoda, the mouth is surrounded by a 
variable number of ariiA (l'"ig. 286), which not only ser\i* as organs of motion, but for 
the capture of pfey. To rond(T these effieiemt jmohensilc organs, they are covered on 
the inner surface with numerous fup-like sucking organs. 

I’he into.stirfal canal in the Mothisra prti.sents alrno.st every variety of form, from a 
simph' cavity to a complicated intestine. It is, however, always furnished with two 
openings, a mouth and an anus, the latter being frccjiumtly situated on ttc sid(‘ of the 
body, not far from tin* anterior extremity. The liver is alwa;^s of great siije, generally 
eiivelo])ing all the otloT iiitestine.s. 

'riie eireulatSui of the bl(K)d is clfi'cled by means of a distinct heart, which usually 
eommunicates with a regular vascular si stem ; but, in some instances, the circulation 
takes place in a system of sinuse.s or cavitie.s among.st the organs of the body. In the 
former case the heart is often composed of two or more chambers, from wdiich large 
arteiies aiise to (onvey the blood to thcAarious oi garni. It is again collected in the 
veins, thnuigh winch it pa.S'.es to the neiglibourhooil of the respiratory organs, where 
it i.s aerated % contact itli the siuumiuling medium, and then parses to the heart. 
As most Mollmca arc aijuatie in their Jiabits, their respiration is almost always eUceted 


vb VC as h 



ri|T. 287.—Orpans of circuLition and lOKpiralion in the Cuttle Fi#h (Sepia), 
e, heart; n.v, superior artery; \ent»al Jirter>, with Us blanches f/r ; iy?, piincipal vein, or 
veva iava , branchial hoaris; Ar, biancluu); biuiichuii ^eln ; Aw, bulb ot branchial 
vein; ah^ bKiiicliial ailenes; rr, ventral veins. 

hy moans of hvanehim (Fig. 287). These are usually composed of a series of minute 
lamina?, or of hroad plates, over w-hlch the water flow.s. They are sometimes attacheni 
the surface of the holv but generally inclosed within the mantle, or placed in a 
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cavity in its interior, called the branchial or reipiratonj chamber. The water necessary 
for respiration is sometimes drawn into this cavity, and again -expelled by muscular 
contraction. In this case its recoil fioqiicntly serves to drive the animal slowly 
dirough the water, and some species swim with great rapidity in this manner. In 
other cases, the inner walls of the canals, through which the water passes, arc lined with 
cilia, by the action of whict- a constant current is kept up. *^ot nnfrcipKuitly these 



Fig. 26S.—Psammobia, with long siphons 

canals arc drawn out into tubes (Fig 288), called siphons, which are often of great 
lengih in the burrowing siieties. 

The air-breathing species, of which the common Sn.ails and Slugs are w^ell-known 
exainjtlos, are furnished with a pulmonary sac or lung, into which the air penotiatcs, 
and where it i-oines in contact with the blood contained in the numerous vessels with 
which the walh <>f the sac are supplied. ^lany of those aniniulb live in water, hut 
tJiey arc compelled to come U) the .suifiice to breathe ; and all of them appear to lequiic 
a moist atmosphere'. 

Most of the Molltisca are protected hy a haid calcareous covering or shell, which is 
secreted hy the mantle, and is giadually increased m size, in proportion to the giow'tli 
of the animal. In many this is composed of a single piece (Fig, 289), whicji is usually 
a spiral tube, gradually increasing in size towards the ojieu extremity, from w'hieh the 
animal protrudes it-sclf w'hen in aciioii. Shells o|’ this dcsciiplion aie callLd univalves. 
In others tlic shell is composed of two pieces oi valves (Fig. 290), attadied to each other 



Fig. 289.—UUiV<ilvc Wiell (Trtchus) 



at one point by a hinge, which is usually furnished with an clastic ligament, serving to 
open the valves, when the tension of peculiar nmsclef, whose office it is to keep tho 
shell closed, is removed. This is denominated a bivalve shell. These differencos in the 
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Structure of j;ho shell correspond with differences in the conformation of the animals. 
The bivalve Mollmca exhibit no tjpacQ%^of any distinct bead; whilst, in the univalves, 
this part of the body is well-marked, and usually fumished with special organs of 
sense (tentacula, eyes, &c.) 

Tlie older naturalists also recognised a group of rnultiviilvc sheila, or shells composed 
of several valves. The majority of these belonged to the CuTliopod order of Crustacea 
(page 296), which wcr«regarded as Molluscahy the eailicr observers. T\ic Pholadcs^ 
however, whichnn other respects are tiuo bivalve Mollnscn, arc fumished with a pair 
of accessory plates in the neighbourhood of the hinge; whilst the Chitons (Fig. 291), 
a small but singular group of Molfnsca, neaily 
allied to the univalve Limpets, ha’*c an oval 
shell composed of eight moveable plates, which 
give them a great rc.semblance to enormous 
Woodlice; and they have been regaiiled as 
forming a sort •f tiansition towaiiL thr Aiti- 
culated Division. *‘**’'^ luton (skU- \iew) 

Many aic not furnished with a shell, or have only a small calcareous plate 

inclosed within the mantle. The.se are ealled naked MoHusen, but it is rcniarkablo that 
most of them aic juovided with a small .shell at theli first quitting the eg In the 
shell-bearing or testaceous MoUusca^ this embryonic .shell, which often differs greatly in 
shape and texture from the shell of the mature uniiual, form.s the commeneement of 
the latter, additions being constantly made to its free edge by the secretion of calcareous 
matter at the edge of the mantle. 

Shell consists principally of carbonate of.lime, with a small quantity of animal 
matter. The calcaieous matter is deposited in the cells of the edge of the mantle, 
which arc in contact with the free margin of tho shell. In these it gradually increases 
in quantity, until they harden, and become attached to the previous shell formation. 
In this iirtftmer, as the animal continues groAving, these attached portions of the mantle 
arc thrown off, and left behind; and it is usually only at the margin of the shell that 
the deposition of new .sliclly matter is effected. The delicate membranous part of tho 
mantle, which lines the interior of that part of the shell inhabited by the animal, 
has, however, the power of secreting a thin layer of shelly matter upon the inner 
surfaeo. This is frequently of a pearly lustre; and in many bivalves a new layer 
of this substance is deposited at the same time that the size of the shell is increased by 
additions to its mai’gius,—for, it must be observed, that the formation of new shell is 
not constantly going on, but appe.ars to bo subject to periodical interruption.-?, indicated 
by lines on the surface of the shell; these are i ailed lines of growth. In many cases 
the margin of the mantle, instead of being even, presents lobe^ or tubercles, which 
produce corresponding irregularities, libs, tubercles, or spines, on the surface of the 
sliell (Fig. 292). In this manner, as the spines and other projections are usually 
formed at the mouth of tho shell, at the close of each period of growth, the surface of 
tho shell becomes more or less covered with a scries of these prominences, each of 
^hich indicates the conclusion of a period of increase. When these spines stand in 
the way of the further growth of the shell tho creature is ^blo to remove them, 
probably by the action of some solvent fluid. 

Tho shell is almost always coated with a layer of animal matter (the epidertnis\ of 
greater or loss thickness. It is of a horny consistence, and serves to protect the shell 
from tho action of the carbonic acid, which is often dissolved in great quantity, espe- 
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\ cially in fresh w^atcr. It is in fresh-water shells that tins layer of epidermis attains 
its greatest derelopmcnt, and the colours of these are generally dm; to it. In many 
places, lu)\vev('r, the ei)i(lermis is an insufficient protection against the corioding action 
of the wahT, ^\h;ch ofU'n eats deeply into the suhstance of the shells of the MoHusea 

which make it their halutation. 

Sexual j-eproduction pri'vails 
amongst <hc Mollttsca , and it is 
only in the lov,est forms that 
we meet with gemmiparous pi o- 
jiagation. The s^xva are aene- 
lally on sepaiate imlividuals; 
but luTinaplnodihiu is not uu- 
,common. T^eaily all these ani¬ 
mals aio also tiuly ovipaious, 
although a lew -produLc Irting 
otlspnng , th(' ova being retained 
in tJu oviduct until tlic exclii- 
.sioii ot tile \oimg animals. The 
tggs van gi call)'in form. They 
aic sometimes, as m the Laud- 
snails, laid .se])arat/ ly, each in- 
tlo'i d in a shell *of vaiialde eon- 
sistuii i‘, but in most cu-es they 
aic agglutinated togothi.r into a 
iiia.ss, ^iliali sonietiiues takes llio 
ionu 01 a llbh^>n, attached by 
one of its edges to some sub¬ 
marine body. In sou.o marine 
species the eggs uie yich^scd in 
leathery cap/sulos, which are often united to form a laige mass. Each capaule coutaiub 
numerous eggo. 

The young Midlusk, whilMt still in the egg, is alnatst always furnished Mith a 
delicate, pellucid slull, cveii when it is ultimately to he iiaki'd. In this 
case the embiyonic sliell is cast soon after the young animal make-, ns 
escape from the (gg. The young of the oediuUny species, aUo, aie 
active at this stag' of their I'xi-teuee, swimming freily ahout in the 
water, until they select some spot m which to take up tlieir perm.iiient 

abode. i _ 

Divisions. —AltWmgh these are the geneial charactenstic.s of the Fig. 21 m-- l. -gof 
animals belonging to the Molluscous division, those forming the tw'o ttw 011111 ^oV ' 
first classes, the llryiaua and the Tiyucata, and especially the foimer, 
differ from the other MoUuku m so many ii^peebs, that they have heen fonned into a 
separate subdivision, the Molht'^cotds, Thi.y :iie distinguuhed fjtuiu tho 
by the very low development of the nervous system, w'hieh is composed only of u hinglo\ 
ganglion, placed in the iioighhourho'id of the (je.sophagu.«, and giving off nerves iul 



Fig 202.—Murt-x- 



various directions. Of these two classes, the liryozoa aie eharactenzi'd by the presence 


of tentacular organs lu the neighbourhood of the mouth, whilst the Twncata aic desti*^* 
tute of such organs. 



233 


TJIE BRYOZOA, OR MOLLUSCOJU POLYPES 


StJB-DIVISION I.— MoLT.USCOIDA. 

Class I.— Buyozoa. 

Crenexal Cliaractexs.—The cla^ of Bri/ozoa is composed of sm%]|j|gi|p<ils, which 
always grow logothor upon a commoa Stock, in the same manner as the compound 
P y l y pos, with wliich fticy were formerly arranged. Eafli animal resides in a separate 
cell, within wliich it can usually ictract itself (Jiitirely; the colls are sometimes soft 
and fl('yible, sonK'tiiruis homy, qjid sometimes calcareous. They frequently stand upon 
short footshdl^s, lisiiig fiom a tubular stock, which creeps over the surface of stones and 
aquatic jil.ints, m tire .same way a.9 the homy stems of many of the Irydroid pol 3 -pes. In 
other cases the cells arc F||».ssile. forming a crust upon submarine objects, whijUt-jii 
others the colony is attached only by ita. base, with the opposite extremity floating 
fmdy in the water. In these the stock is*more oi les3*hranched, and often leaf- 
like. » 

'J'bo cells arc in gimcral partially free; hut in some of the stony species they form a 
calcareous mass, presenting some n semblance to the true Corals, from which, hoivever, 
llu-y may alway.s be <Ustiaguiahed by the abboueo of the ealoai’cous paetitions which 
the hittoi invariah’y exhibit. In som(' species the cells are closed by a cover when the 
animal is w’lthdrawn , hut this protee.tion geiiei.iily wanting; and in the .species with 
flexible celR, the e,uii])letc retr.uthm of the animal dr.iws in tlie edges of the eell, 
which then cloai* the afieitiirc entnely. '1 he inti'iior of tlie ei'll is kned by the skin of 
the animal, and the e.ivity of tlie hod) is hlled wirb iluid, in w'hieh the intestinal canal 
floats freely. lt.als<» contains tlie rausiles by ivhieh the auiinal protrudes and retiacts 
itself. 

I'ko fluid, whieli is perfectly clear and transparent, is kept in eonskuijjk motion 
by the action of mliA, with winch the inner surface of the cavity, and the outer surface 
of the intestine, are covered ; and this movement, which extends into the tube of the 
common itock, is intcresluig to tlie natuialist, as it is ajipavcntly equivalent to a true 
circulation of the blood. 

I’lie nio.st cliaXiU;tef*!^^ic peculiarity of the linjozoa is their possession of ciliated 
tiiiitaf.ula placed at the anterior extremity of the body, the action of the cilia a 
sort of voitox is produced in the water, by which the minute animals that constitute 
the food of the creature arc carried down into the mouth, which is placed between 
them. 

These tentacles probably seive also as respiratory organs, as they communicate' 
at their bases with the geiK'ial cavity; and tlic fluid w'lth ivhich this is flUed a])pe:iis 
to circulate in the tentacles by ciliaiy action. The month leads^nto a muscular o'so- 
phagus, below which, nearly at the bottom of the cavity of the body, the stomach i.s 
situated. The intestine springs from the upper part of the stomach, near the point 
whi'ro the ossopliagus ontei.s, and leads to an anal opening, situated ju&t below the 
tcntacula. These parts are well shown in the engraving (I'ig. 294), which aflbrds a 
,good illiistmtiori of the subject. 

The colonics of the Ihyuzoa arc, of course, increased by gcmq^inarous .reproduction; 
but tho catoMishment of now colonies takes place by the ordinary mode of propagation 
by qya, and it is somewhat singular that in these sedentary animals the sexes are 
frequently, if not always, on separate individuals. Tli p. om n ia l nrg fi ns am attnrh n d* 
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cith^ir to aurface of the intestine or to the inner wall of the cavity of the ,body.. They 

arc seen at the bottom of 
■ the«5toniach in tlic cen¬ 



tral individual of the 
pioup figured (Fig. 294). 

The contents of these 
oPgana (ova and spornia- 
tozo.a) aitpoar to he set 
fiee in the cavity of the 
l)ody, wliero they arc 
earned ftnm place to 
place by the currcnls of 
the nuliitive fluid, and 
111 this manner come in 
contact. » The impreg¬ 
nated eggs escape into 
the M'alcr tlirough a 
minute aperture placed 
close to the anus. The 


embryo breaks out of the 


Fig. 2S4.—riumatcllft. egg in the ff-i-m of a eili- 

. , , , , , , - , ated animaleulo, which 

<?, a group of the natural size , 6, throe individuals magniflcd ; c, anus. . 

swims about tor some 

1 he individual on the left is completely retracted within its cell; that w'ithout elianee 

in the middle is seen from behind, and that on the right from the - ‘ b • 

It then becomes cup- 

shaped, and by di'grecs 

tentacles make their appearance at its upper margin, when the little creature fixes 
Itself by its lower extremity, and becomes a simple Bryozoon. The changes whicli 
the Bryozoon undergoes, are cuiious. It soon begins to form Imds at its bai#', or gives 
off a creeping stem from vdiich these arise at intervals; ami in this manner a new 
oolony is formed. In some oases the development of the embryo pn'sents vciy iciiiark- 
ahle phenomena. A ciliated cmlirj'o is produced in each egg; and in the interior of this, 
whilst still inclosed in the egg, two little Bryozoa^ furnished w'lth tentacula, malcc their 
appearance. The (“mbryo then makes its escape, swims about for a time, and them 
attaches itself, when the little creatures inclosed in it break out, and lay the foundation 
of a new colony. 

SWisions.—The Bryozoa form two very distinct orders. In the In/undibulafa, 
the animals, which arp nil marine, are characterized by having the tentacles placi'd in a 
circle round the mouth (Fig. 295); whilst in the T^opliopoda, which inhabit fresh water, 
these organs arc situated upon two arms given off from the sides of the body (Fig. 29^). 


Order I.—Infundibulata. 

The common Flustra, or Sea-mats, so abundant on our shores, arc well known* 
examples of this order? They are flat and foliaceouo in their form, presenting a consi- 
i dorahle resemblance in appearance to pale brown sca-wceds, with which they are in 
I /act generally confounded by sea-side visitors. But when carefully examined, these 
{ leaf-Iikc bodies will ho found to consist of a multitude of small homy cells, opening at 
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the surfaceand from each of these, when the polypidom is placed alive in a vessel of 
sea-water, the little cr('aturos may be seen protruding their tentacles. Many nearly allied 


species grow upon thi fronds of sea-weeds, over which they spread 
like a thin coating of gauze, composed of similar cells, opening 
of course only on one side. Others are found inerusting stones 
and oth(T submarine bodies with a cellular calcareous mass. 
In many species the^ells arc arranged so as to form*a more 
or 1(‘3S thread-fike, blanching polypidom ; whilst others arc fui- 
nished with a creeping root, honj which the cells rise by stems of 
gr(‘ater or l('ssdeni>th. 

Some of the marine Bryozoa possess singular organs, the use 
of which has not yet been satisfactorily made out. These are 
attached to the polypidom, and from their close re.scmblanje in 
form to the head of a bird, have received the name of Aincularin. 
'J'lu'y consist (T a larger upper and a smaller lower piece; the 
latter being moveably aiticulated to its fellow ; and the whole is 
trequcntly attached to the polyiiidoni by a short footstalk. These 
organs arc constantly in motion, and at the same time the two 
pieces fn'qiiently separate* and close again, with a snapping move¬ 
ment, exactly like that of a hud’s bill. 



OUDFU II.— Lopitoi’oda. 


In this order, composed of inhabitants of fresh water, the —Bowerbankia. 

tentacles, which arc more numerous than in the preceding, 
are placed upon a pair of long arms, which spring from the 

Bides of the upper extremity of the animal, and usually describe somewhat the form 
of a hor3j;-shoe (I'hg. 291). Their ci lls are usually of a leathery texture, nearly 
transparent, and usually .spring from a lootstock of similar consistence, which creeps 
along upoif the surface of stones or aquatic plants, in which situations these animals 
are not uncommon. In some species, howevi'r, thi* polypidom floats freely in the water 
{Cristatdla)^ and is of a gelatinoms con.sisteney ; in these the animals composing each 
colony are usually three or four in number. 


Class II.—Tunicata. 

General Characters. —'fho animals forming the class Tunicata, generally present 
the appearance of fahapeless gelatinous masses. They arc conipesed of tw^o tunics , an 
outer, the mautU, and an inner tunic, w'hich linpfl a large respiratory cavity. Those 
tunics are continuous at the extremities of the body, where there are largo» 
and the animal thus constitutes a tubc„.i^ffiishcd with double walls, which are usually 
separated by a considerable spaciiix^flg. 296). In the numerous compound Tunicata we 
find a modification of this structure. The animals forming one of these colonies are 
i&ually united by their mantles, which form a more or less gelatinous mass, in which 
the individual animals appear to bo imbedded. In many of these the body, or at all 
events the respiratory chamber, is bent round; so that the incuirent and cxcurrent 
orifices ore brought to the same extremity of the body. In others the posterior 
apertures of several animals lead into a common canal. 
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The outer ti^c, which is composed wholly or in great part of a substance apparently 
identical with the AVuody fibre of plants, is usually of a tough or somewhat cartilaginous 
textuie. The inner tume is frequently furnished iiilh a vuiiahlu' nuiuhcr of muscular 
bands, by means of which the internal cavity is contracted so as to ciiicl the water 
tyhich has entcTcd for the puipose of respiiation. The space hetweeu these tunic s is 
occupied by u through which the blood eueulatcb. 

The AVjitcr usually enters ^lie rcspiiutoiy eluiiuher by the ai^^cuot tjulicc, and is then 
expelled by the posterior. la. the free-si\ luuaing species this expulsnm of the water 
<K)aaUtutes the only means of locomotion i)osstsscd^hy the ammal, wliieh progresses 
sltiwly in the dircetiou ojtposcd to tlie s'liain <d' vatcT. 'J'lu* lespwatory timctioii ! 
appears to b«' piatuinLcd to a gieut extent bj the l«ii»g luciubiaue of the lespitatory \ 
chamber; but the animals tne also fuiiushed with tme^biaiiclum, which present two 
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Fi^r —Sal])a. 

r2, .nnoiior urihcf ; poblcnor or.(ice f, iiili-^tnial k ic , r, heal t , ft?, branchial cuuiiibei , 

w, 7 n^^cul.lI baiidh , 71, t^aiif’hon. 

diifcicat forms. In the fhe briinchia «on«titiitos a flat or roundhsli 

band running through the resjuratory chamber, funushed Wilh cilia on its sides , 
in the oth(‘r Tuuuiu/a. lli" biaridiial <aMly contains a loose network formed of ciliated 
filaments, cros'^iiu: each olhii, at right angb '. 

The intestinal (anal i- situated near the posterior part of th(‘ cavity of the body, 
opening liy a sunpb' mouth from the up]i<T pait of that e.tvily. llu' mouth leads into a 
winding iutodiuc, vliicli again ()p« ns by another aperfure into the respiratory 
' chamber. ^ • 

The heart is usually placed in the nugiihumlmud uf-th« digestive organs ; it is of a 
bfimcvidiat tubt^lax form, and the blood is s( t in motion by a gradual eontrai tiou of i1.s 
walls from one end to the otluT. In their cirr ulation, if circulation it may be called, 
the exhibit a remarkable- diffcreiKic from all other animals. 

c^cjiiatoniwnys in the same direction ; \iiit after a eeitam number of pulaatiope in one 
direc^on ihe reefs for a time, when its eonlittctions comuieiiee anew in the oppo- 
aite^ilirectioiit so thal the blood really ebbs and flows. 

'I'he nervous system consists of a sm^b- liirge ganglipHj placed towards the luitciiar 
part of the anitfrtd, at its lower surface. Close to this is placed a vesicle containing 
otolithes, and therefore piobably an auditory organ; although, from the presence 
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pignicnt spots upon tho otolithos, it has been regarded as an eye by matiy 
observers. 

The Tunicata arc*(ill hermaphrodites; and it appears probable that some of them, at 
any rate, are self-imincgnating. The male and IVmah- organs have been detected in 
many species at tlie posteiior exticmily ot the body, near the digestive system; bift 
the former have been described as a liver, llesides sexual reproduction, however, 
many of these animal’i propagate by gemmation, some# fonmiig compound colonies, 
whilst otlicis eiilahit a regular “ alternation of generations.” 

Divisions. —The Tmneatu have been di\ided into two ordei^, characterised by 
differeueeh in tlie form of tlieii le'-piiatoiy !jjt])ai;;tus. I'hc Jsciduv have the branchial 
organ coinposeil of a iietwoik of sipiare meshes , whilst in tlie JhpJma it consists of a 
hand running thiougli the biaudiuil chamber. 


OiiDP.u I.—.iWicintJE. • 

tireneval Characters. —Thi-I oidei {'(in.sists enliiely of animals which arc either 
attached by the base to Rulmiarine objects, or united together in various ways; sometimes 
by the coalescence of their manlh s, so as to form a gelatinous mass, and sometimes by 
means of a soit of eommon stalk, very similat to the iiolypidom of the Bryozoa. The 
eifeient onfi( e of the hi am hial (liamhei aeeoidingly, in almost every ea.se, opens in tlie 
buiiie direidiuii as the inhah iit oiitiee, eithei by the canal being bent loniid within the 
body of eael4.immal, oi by its lommumeating internally with a common canal of larger 
Hi/e, Slaving fof seieral imlnidnals. The young of the fixed Tlseidian.s, when first 
jiiodnced fiom the eeg, are fiiinislied with a long l.iil, wliiili gives them very muih 
the aiipeaiance of minute 'radpoles. Ily means ot this they swim about fieely in 
tlu' water, until tlie time aiiives fur them to attach thianselves. The tail t'lien 
gr.nliially disajipi ars, the internal organs make then afipeaiance, and the animal soon 
aeipiires the foiiii of its i>au‘nt In some of the eompoutid Aseidians, howev'or, a 
soniewha 4 wliirei ent process lia.s been observed. TJie tailed einhryo is foimi'dinthe egg, 
but this hise.s the tail whilst .still inclosed f'cvital emliryos surrounding a common 
canal me tlien foimed in the substamc of tlu‘ original ombi io, v\hieh thus constitutes 
the nudeiis fntm w'liieh a mwv colony is piodueed by gemmation. 

Divisions. —'I’he Aseidians form foiu gieat groups, or large families. In the coin- 
])nund Aseidians, or Botryi- ^ 

h(ia‘ (I'hg. tfilTl, the animals 
are united together hv the 
coaleseenee of their mantles, 
so as to form a lealloTy or 
g( latiiious mass, usually at¬ 
tached to stones or sea-weeds; 
lofr, lit);.— in this the separate uninials 
lluiijllus. imhedde'd, generally ai- 

langed m a inoio or less distinctly stellate 
fotm, roiinel a cominon elferent canal. 

5lany of them are adoiiied w'ith be'autiful 
coloiiis. 

The flocond family, the Clavclhnida^ 
contains the social Aseidians, or those in 
wliidi the bodies of the animals are united, not by the mutual adherence of their outer 




Fip. 298.—Ferophora. 
t, common stem ; r, stomach; i, intestine 
i», inhulent oniice; a, efferent uniicc. 
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tunics, but by means of a sort of creeping stem v'bioh runs along the STi’-fucc of sub¬ 
marine objects, and gives rise at intoivals to short footstalks, at the extremity of Mdiich 
the amijuils arc supported (Fig. 298). The separate animals aic produced by gein- 
raafum from the creeping stems, which run in various directions from the base of the 
original founder of the colony. 

7'he family of simple Ascidians, Axruhidtr^ is composed of animals which live 
separately, attached by the l»ase to submarine bodies. TIk'v Visually form .shapidess 
masses of a cartilaginous textui'c, often ol considerable size, wliich occur in groat 
abundance in shallow water. A few species are eaten in some eountric.s. The incuv- 
rent and excurrent apertures are both situati’d on the upper surface Tif the animal, 
and the former is fringed with tciitades, which 'appear to prevent the ingress of 
injurious matters into the rosjiiratory cavity. 

Tho*fourth family, tlij^ rtni>so»intifhr^ appears to form n distinct transition from the 
Atndia to the following order. In the .structure of the resiiiraloiy organs they agree 
with the former , and liki'the nuijoiitv'of tluse they'are compound afomals ; but the 
branchial ehaniher runs straight through the body, with the ojienings at oppo.sitc 
ixtiemitu s: as in the Adjnr, with which they also agree closely, in the general 
ari’ar.jremeiil of their (m'ran-.. 

The colonies of thes“ singular ereiitures are in the form of a carti¬ 
laginous tube, open at one end. In the walls of this tube, formed by the 
eoah'Sfonee of the mantles of the animals composing it^ thifliodics of the 
A^cidians are separately imbedded , the braneliial chamber of each 
parsing eompkicly through tlie wall from its outer to it sinner surface, 
The.si‘ animals aie found in the seas of warm climates, w'hcrc they 
float along in an u]»ight position, hut apparently posses.s no actual 
locomotive power Liki’ all the Tumcata they are luminous in the 
d.iik, and, in fact, appear to possess this faculty in a greater degree 
tlian any ether members <if the class. Their eylindneal form, upright 
position, and considerable size (they often attain more than a foot 
in length), render them cx.-eedingly b(’autiful objects at night; and 
they have been described as resembling little columns of fire. 

OUDF.K II.—BiriioiiA. 

This order includes a group of free-swimming animals, usually of a glassy tran.spa- 
rcncy, the bodies of which may he compared to a tube, furnisl-ed with two openings, 
one for the entrame and tlie other for the exit of water. The walls of this tube arc 
composed of a distinct outer and inner tunic, the latter furnished with hands of 
muscles, by the contraction of whieh tlio water i.s forced out of the cavity of the body, 
producing a rcioil, whith drives the creature in tlie opposite direction. The internal 
structure of these animals has already been de-eribed. They are distinguished from 
those of the other order by the handlike form of the hranchia. The intestines form a 
small mass above the posterior portion of the branchial cavity (Fig. 296) , this is 
usually of a reddish or yellowish colour, and emits a phosphorescent light in the dark; 
it is called the nrtcleug. 

The reproduction of the.se animals i.s attended with some very remarkable circum¬ 
stances which were, indeed, the first facts accurately ob.served in favour of M'hat, fir 
want of a better term, wo mu.st still denominate “ the alternation of generations.” 
Two forms of Salpa: have long been known and regarded as, at all events, speoificaDy 
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distinct from ciicli other. In one of these the individual animals are united together 
by tlieir sides into a Jort of chain, the iiiovi niont of which tlirough the water is effected 
by the simultaneous cxjiulsion of water troni the lospiratoiy chambiTS of all the 
animals of which it is composed. In the other foini the animals are always solitary*; 
and these differ so much in their external appearance, and even in some points of 
internal anatomy,—su-.h as the number of niuscuhu b^nds in the inner tunic,—from 
isolated indi\id^^als of the social foims, that it is not at all suiprising that they w’crc 
long considered as distinct species. Accurate observations, however, eomimneing with 
those of Chaniisso, published in 1819, have shown that each species of Salpa possesses 
individuals of these two foims. -The associated forms are fuinished with genuine 
reproductive organs, and ])roduce a single young Salpa of the solitary foim; and this 
again produces, hy internal gemmation, a chain or series of young animals of J,hc form 
of its paient. The processes by whidi these dilFercnt rcsulft are produced are exceed¬ 
ingly curious aUd interesting. The solitary iSal/jcs e.vhibit at the hinder extremity, 
close to the heart, and conni'cted w’ith that oigan, a single v(*.sso], divided down the middle 
by a longitudinal partition. Through this the blood eiixuilatc.s, passing up on one side 
of the pailition and down on the oth<'i. Upon the outei surface of this, wdiieh is called 
the ffemniifetoiis lube by Mr. Huxley, the a.ssoeiated Sii(j)cb are pioduced, making their 
appearance at first as mere buds, but gradually ineieasing in devidoimicnt with age; 
and those 9^. the hinder extremity of the tube being much further advanced than 
those nearer the hcait. When mature, these )x)uug animals quit tlie body of the 
parent hy an aperture in tlie posterior extremity of the outer tunic, soimliim^s singly, 
at others in a united chain, in which the animals adhere to each other w'ith a very 
variable degree of force. Haeh of these animals possesses both male and female organs, 
the latter furnishing, apparently, but a tangle ovum. It seems very doubtful, however, 
whether the animals are self-impregnating, as Mr. Iluxley reinaiks, that in the sjieeios 
examineiTby him the male organs did not appear to have anived at their full devdop- 
ment when the formation of the embryo had eommcuccd, which, indeed, takes place 
hcfoio the a.ssociated Sal pa leaves the body of its parent. It is singular that those 
animals are not oviparous, but truly viviparous; the embryo being suspended 
witliin the branchial cavity of its parent, and conneided with the ciiculatory system of 
the latlcr by a distinct vessel, through wliieh the blood may be seen to pass, the embryo 
aho exhibiting a distinct circulation of its eiwn ; phenomena so closely in accordance 
with those presented by the Mammalia, or truly viviparous Vertehiaia, that naturalists 
have applied the name of placenta to the vascular connexion betw’cen the parent Salpa 
and its young. As the young An/pa iiicicases in size and perfection, its connexion 
with its parent is gradually narrowed, until at last it break* ^way altogether, and 
swims of! as a free and perfect being. 

The Salpa are found in all seas, but most plentifully in those of tro])ieal climates, 
which are often filled with them in such iiumhera that the voyager sails for days through 
masses of these little gelatinous creatures. At night they arc exceedingly luminous , 
jind the chains of the associated forms especially ai’e said to present a beautiful aj>poai- 

anoe. ^ 

Sub-division II.— Mollusca Piiopeb. 

Divisions. —In the great sub-division of the true Mollusca, of which the general 
structure has already been sufficiently explained, we may distinguish five great classes, ofi 
which two are unprovided with any distinct head {Aeephala), wdiilst the remainder presert 
a head fiiruished with organs of sense (eyes, tentacles, &c.) Of the former, which ait 
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always furnished with a hi-valve shell, the Talliohravchtaia are distinjoiished by liavins; 
no special hroatlun" a])paratu6 or gill, and by the pi oseneo of a pair c*' (dhated and usually 
spiral arms attached to the sides of the mouth (Fig. 301), the action of which oames the 
j artieles of food towards that aperture ; w'hilsl in the Lameilihrnnekiala, or ordinaiy hi- 
valv(' Mollusca, those arms arc ■w'anting, and the respiratory function is performed by 
lamiutr gills. 

The Cephalophorous JIfoZ/j.5Cflr are diiuded into classes hycharacteJs derived in a 
groat measure from the form and jiosition of the organs of motion. Thu.s tlu; Ptcropoda 
are small !M(»lluslts, which swim ficclv on the high sea by means of a pair of fin-liko 



expansions aitachcd to the .side.s of the body, at or near the head (Fig. 300). The Gas^ 
tero]K)d(i ora fuiiii^ud with a flesliy foot, by tin* agency of which they creep .slowdy 
along (Fig. 284; , whiFt the Ciphnlopoda (l''ig, 28G) ha\e a circle of arms suiijuiiding 
the head, with which the y not only crawl uj)on submarine objects, hut also seize their 
prey. 

CL.\fi3 in.—LAMKLLinUANCmATA. 

Genezal Characters. —The Lam el li bran chi ate, or ordinary Bivalve MoUmca, 
are u-iually im loscd Vithin a which, however, in some iiuslances, is 

entirely closed, with the exception of apertur»‘S left for the admission of the wati-r 
required for the re.spiratory process, and for the protrusion of the foot (Fig. 302). In 
all cases, how’cver, 1^0 TrorntLi fidpareona alittUrwhittL-is 

alw'ays composed essentially of two valves; although, in some instances, they undergo 
such modifications as to render the recognition of tlnir original structure almost unre¬ 
cognizable. The t yp *j.ulicB of the mantle arc alwmys uniU'd a4 the uj»per--pftrt, where 
tlicy are also atjtaehcd to the sac inclosing the body of the Mollusk. .At this part, also, 
the two valves of the shell arc attached to each other by a s ort of h imre. almost always 
furnished w’ith which fit into corresponding cavities in the ojiposite valve, and 

are usually provided with an elastic ligament, which unites the two valves along the 
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hinge-margin* an<lwitli.aii internal cartilage. The office of these elastic bodies is to 
^ a m f e a 



Fi{». 302. — Anatom V of a blVlvl^<' Mollusk (^laetrn). 
a, (shrll-mn'^clps; h, r, Imart; ti, livpi; p, nioiitli;l.ibial tontacleo; ff, foot; 

A, slom.idi; », intestine; A, anus; in, mantle ; w, bianchiir , o, base of inh.ilent fiipbon; 
p, bas< ot oxhalent biphon. 

open the shell, when the tension of certain muscles, hereafter to he* (loscriht'd, is relaxed. 
The cxtenial ligament, being 
pliKcJ in such a manner that 
when tlio shell is closed its 
clastic fibres are doubled, always 
tends to recover a more cxttmdt'd 
position; whilst the internal car- 
tifage, which is lodged in pits 
within tiuj lungc-margin, is 
compressed hy the closing of the 
shell, and of course assists in 
opemug the valves, as soon ns the pressure, under M'hich it is confined, is reducefl 
'•low its elastic force. 
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Each valve of the shell ia usually of a very oblique, broadly-couical lorm, running 
up to an obtuse iioint, BaUtfd i^s.b&ak (Fig. 303). This if the fij;aL£u£Bie(l part 

of the shell ;~an3 as the principal additions to the size of the valves arc made by the 
free margins of tlie mantle, it always retains its position close to the hinge. The shell 
often assumes a somewhat spiral appearance, especially at this part; and in some cases 
one or both valves exhibit the tendency to form a spire still more distinctly. The 
position of the uuibones generally indicates that of the different parte of the shell in 
relation to those of tin; eniuial. Thus the umbones almost invariably reach the hinge- 
margin iR.i!rQut of the ligament (sec Fig 303); so that the portion of the shell toward^ 
which they tend is the anterior ; tho opposite poitiou the posterior region. The latter 
is generally the laigost. 

The^i ptei i or ufihe shell is marked b.y imprcfisiona .ind icaling-.thc qiomte of insertion 
of the muscles (Fig. 304)t Of these, i.he principal are the impressions of the adductor 



Fig. 304.—llight and left valvcft of .4ini)hidosin.i, sliowiug the intpubsior.s of the adductor nmsek^ 

the pallial lull*, and the [lallial sinus. 


muscles (Fig. 302, a), which are usually tyk’y in number, one placed in the pt'stcrior, the 
other in the anterior part of the shell, the former being generally the largest. These 
muscles are attached to the iulcrior of both valves, which they close by their contrac¬ 
tion. A.linear impression, running from ooc of these impressions to the other, and 
c alled the palUa,l /me, marks the position of the muscular margin of the mantle. It is 
generally more or hiss parallel to the margin of the shell; but in those species which 
possess retraelile re.spkatory siphons, it is more or less indented at its posterior portion, 
forming what is called the pallial Atnas; and the depth of this indentation indicates the 
length of the rctiactile siphons. The margins of the shells often fit each other exactly, 
60 that wh(>n the valves arc closed no space is left; but in many cases tho VjilYt‘» 
aep a ]f 4 ;{t gj ,l at one or both ends (Fig. 301). Thcj iJujll is tlien said t o ,gape. 

When wc look al the anknal inclosed in this shell, we find that, although it cer¬ 
tainly possesses no dustmet head, its mouth is easily discernible (Fig. 302), and is always 
turned towards that part of the shell which we have described as the liiuit. ThisJUuMg*,, 
tlie anterior portion of the body, it follows that the mantle lobes and valves are placed | 
upon its bides ; whilst wc .shall find that the contrary prevails amongst the Palltodian~j 
ehiata, which the Jtalvcs aig JilacM upon the upper and lower AurihccB of tJim aiiiim u.' 

Of the greatest importance to the existence of the animal is the power pf intr oducin g 
a stream of water into thp cavity This not only serves for the respira¬ 

tory process, but also conveys to the creature those minute particles of organic matter 
of which its food consists. I n t he species wiLh> a closed ^mantlq twp {y[>PTtuj:e8 arc seen at 
the postQDor portion; of these, one serves for the mlgyattiimj the other for the eapuhien of. - 




ANATOMY OF BIVALVE MOLLUSCA, 


243 


1 tham^r. In a great number of MoUuaks gf t i\)p 

*1 tii tlinn iw ni i jyijpw (Fig. 402), which in the burrowing species are often of great length (see 
Fig. 288). l2>om(j cases the two siphons are united so as to appear like a double tube. 
The lu a ni j h i m usually consist of a p^ijMLlaaaing) placed on each side of the body, and t 
; permeated from edge to edge by mir^iJgJtttbcs. The walls nf composed of 

{ minHtaly.rctiadaAa<Ul]bti^ ; which, according to Messrs. Alder and Hancock, pro- 

1 duce a texture rcabi phlingtha t ve, through which the water passes into the tubes by 
i which the gill'laminoe arc penaeated. Tliioso .communicate, at tke bA8»-&f^4he<§il4'Wth 
! a|ijwa4.«hapbe> phuMd-at UM»'.bae»of the exhale&A siphon, through which the water, 

! which has passed over the gills, and served for the purpose of respiration, is conveyed 
! out of the body. The interior of the siphons, the surface of the giUs, and*that of the 
j mantle, are all covered with ciha; and it is by the action of these microscopic ^)rgaus 
j that this important current of water is produced? But the ^j|V<c«ilijb;fi.sti;ucturc of the 
j gili-laminie, assiated by the cilia with wliich they are clothed, has another office to prr- 
1 form besides that of respiration: they filler thavralcr, collecting in grooves upon 
I their surface all the minute floating.partioles which it contained. These are carried by 
{ th<.‘ ciliary action to the edge of the branchial laminae, which is grooved, and thence 
' conveyed * 

j The mouth is furnished with ona .or two pair of labial^tentetflnj (Fig. 302), but is 
I not arm edwilh..teeth. The iijjaat iBf is convoluted, and paamJtoftU46k~tJw ■ Iwwt. 
The anus opens into the base of the exhalent siphon. The ^iy^i5.i8 always voluminous. 
The foot, when present, is usually of a tongue-like form; it varies greatly in size, and 
is often wanting, especially in attached shells. In some cases it gives rise to a Ijyssj^s, 
by which the animal fixes itself (see page 412). * 

Most of the bivalve Mollmca are furnished with auditory vesicles, inclosing oto- 
lithes. They arc generally placed close to the ganglion of the foot. A few also possess 


cyc-liko oi'^ans, placed round the margins of the mantle. They are sometimes very 
numerous. J"!!© s exes a rc se para te; the eggs are ^ peiyM .hra i uAito ..of 



The Lamellibranchiata are aU aquatic animals, and by far the greater part of them 


I inhabit the sea. A few, however, are found in fresh water. 

■ DiwiBions.—The classification of the bivalve Mollm cr, here adopted, is founded 

: partly upon that lately given by Dr. Gray, in the Annals of Natural History 
(May 1854). That gentleman divides the Lamellibranchiate Mollusca into two prin- 
; cipal groups, or orders (sub-classes, Gray), distinguished by the presence or absence of 
; respiratory siphons. In the AjinJutnata (Asifjltonophora^ Gray), the mantle lobes are i 
j free for the greater part of their extent, or only united at the hac^ so as to inclose a 
’ separate exhalent aperture. In the Siphonata {Siphonophoray Gray), on the contrary, 

I the mantle lobes are more or less united; and the respiratory orifices are both distinctly 
i separated, aftd frequently produced into long siphons. 

I Order I.— Asiphonata. 

' ^The Asiphonate order of bivalve Mollusca includes some of the most important of 
these animals; the common Oyster and the edible Mussel, as also* the Pearl Oyster, 
belonging to it. The first is iho typo of the tribe Qstracea, bharacterized by having a 

* For further particulars, as to the structure and action of the brnnehio) in the bivalve Mollusca, 
the reader may refer to the admirable memoir of Messrs. Alder and Hancock, iu tbc Annals and 
Nat. liht. for Nov., 1851. 
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more or less orbicular shell, of which the valvos are unequal. The animal reposes on, or 
adheres by, the more convex of its valves. The mantle o/ the animal is open 
throughout, llie foot is sometimes entirely absent; when present, it is small, and 
usually furnished with a byssus. There is only a si^le adductor muscle. 

The common Oyster {fistrea «dulis\ which has ^ways been a great favourite with 
epicures, both ancient and modem, is found in great abundance in many parts of our 
seas. TheyJiE e_jn vast communities^ nyster japing 

fttofihfidii by its oth er sub marine object s. They 

spawn in May and June. The fry, called “ spat *’ by the^hshermen, consists of whitish 
gelatinous masses, in which the young Oysters may be discerned. These soon fix 
themselves by the shell to some object. They then grow rapidly ; but they are said to 
occupy four years in attaining their full growth. The “ native ” Oysters arc obtained 
from artificial oyster t inks, formed by transporting the fry to shallow tanks, where 
_ their food being present in great, abundance, they 

~ , thrive and acquire a finer flavour. Many other 

species of the genus Ostrea ore eaten in different 
' / i "i parts of the world. In some places Oysters grow 

- V'., . such abundance, attached to one another in 

> _ ^ ' y masses, that they have been found as effectual in 

preventing the inroads of the sea as coral reefs 
‘ 'c' y % ■''/ of the Pacific Islands. One of the most singular 

species is the Ostrea crista-galli^ or Cock’s-comb 
Oyster (Fig. 30d), inhabiting the Indian Ocean. 

^ 1 TJie Q^stergtJiitSSCtiSLnQjhot', but in the singtilar 

genus Anomiay which is nearly allied to them,^ a 
small foot makes its appearance, and takes the form 
Fig. 805.—Cock's-eomb Oyster. of a plug, which passes through an ape;*^ure in one 
(Ostrea Cristu-galli.) valves, and thus attaches the creature. 

In the well-known and often elegant Pectensj or ^P^^p-**^**^** thfl 


' '-rp f 
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Fig. 805.—Cock'a-comb Oyster. 
(Ostrea Cristu-galli.) 



Fif. SM.-xpeoten opereularb. Fig. 307.—Pearl ^ster {^Meltagrina margaritifera). 

_ fill iiinlTrift with i iirmiii These animals are 

very abundant in some localities; and.some of the larger snecies, euch as the Iec$«n 
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aiRl P. opercuJaria (Fig. 306) of our own shores^ aro regarded as excellent 
eating. Another spiles waa worn by pilgrime to the Holy Land; it has received the 
name of Pecten Jacobauty from its having been adopted in the middle ages as the dis¬ 
tinctive cognisance ot St. James of Spain. The free edge of the mantle in the Pecteni 
is furnished with numerous bright ocelli. 

The tribe of Aviet^cea is rendered important by its including the Pearl Oyster 
amongst its mcpibers. I'he |put in this tribe is small, and pro duc e^ a by which 

the animal attaches itself firmly to submarine obj^ts. The mantle lobca are Sme ; the 


«eiiaiiy-in'ifbr"tr^Tath 


Most of the shells of this tribe are pearly in the interior; and as the true pearls arc 
merely morbid growths, they may all produce pearls of yarious qualities. fiirnu- 

tion of peai'la i a ..aas ie a d b y th e 4nt> e di ie tiefc «e f twitting But a ta weeB ; s uch as gm t is 'B f 
wand. bnfTwftpn |j^A manMi> .and f>iA aKall TJin iiritliltifTn min'*" t*-r nri**Tl "l^TTrlhr 
nliiiniiniiTnilijsnt uritK rawhich generally attach the foreign body to the 
interior of the shell. The Chinese prodi^oe jtcarls artificially by placing substances ii^ 
the position just described; and we hayf iben some shells, to the interior of which small 
mctul images were attached in this malliiier by the pearly soeretion. The Pearl Oyster 
[Meleagrina margarilifera, Fig. 307) fumiahes the finest pearls; and the shells aro also 
imported in^ast quantities; the inner kyers, known as mother of pearl," being used 
for a great numbsT of ornamental purposes. The Pearl Oyster is found in various parts 
of the Indian and Pacific Oceans, at a depth of about twelve fathoms, whence they arc 
taken by divers. The most celebrated fisheries, known to the ancicUts, were those of 
the Persian Gulf and Ceylon. The um- 
boncsof the Avictilaeea are furnished with 
diluted lateral plates called ears ; these 
are comparatively small in the Pearl 
Oyster, but in the curious “ Hgitimgr 
Ojrsj^i” {Jtlallem vulgnrisy Fig. 308), an 
inhabitant of the Indian Ocean and the / 

shores of Australia, these appendages ' 

attain a great length, and give the slicll ' 

ycry much the appearance of a hammer 
or pickaxe. The PinvcBy already referred 

to (p. 412), also belong to this tiibe. Fig. 306.— Hammer 0)>ter [Malteus vutgaris). 

In the Arcaeea the valves of the shell aro nearly equal, usually thick, aid fur 


- 



•’<W - 



Fig, 309.—Area aurieulata. 

niahod with a long row of similar teeth at the hinge (Fig. 309). The adductor-Jiiufifil09 
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] ^ 

i are two in number, and the foot is large and often furnished with a byssus, ahd the mantle 
lobes are free all round. The Trigoniacea^ which are closely allied to these, have the 
foot long and bent, serving for leaping, and the hinge furnished with but few teeth. . 

I , Tn the of which'the common Miissel {Mptilus edidis) is a well-known 

type, the mantle lobes are more or less united, having two siphonal apertures. The foot 
is furaished with a byssus, by which the animal attaches itscli^ and the shell is closed 
I mus cles , of which the anterior is very small. The valves of the shell 

j are equal, gimorally of an elongated oval form, covered with a thick epidermis, and 
usually pearly inside. The common Mussel, althoifgh. greatly inferior to the Oyster, 
is conuiraed in great quantities as an article of food. The annual consumption in 
Edinburgh and Leith alone is calculated at 400 bushels, each of which is supposed to 
contain^ 1000 muscles. The consumption for baits is still more enormous ; as many as 
betwe* n thirty and forty*^illions bcing'employed in this manner in the Frith of Forth. 
I At cert.iin periods Mussels appear to have a delcteiious effect upon persons eating them ; 
but the cause of this has not yet been satisfactorily made out. Most of the Myiilaeea 
conceal themselves by buiTowing into various substances. The perforate solid 

rock,«orals and shells. Some species miike use of the byssus to spin themselves a sort 
of ne-t. They are generally marine; but the common Mussel may be found in fresh 
water ; and a singular shell, the Lreissena polymnrpha, which has recently been intro- 
1 duced into this country from the neighbourhood of the Black Sea, is always an inha¬ 
bitant <jf fresh water. * 

T1 0 Unwmcea are all inhabitants of fresh water. They have an equivalve shell, 
,covered with a smooth epidermis, and lined wuth pearly matter. The margins of the 
I *mantl(‘ arc free, for tlie greater part of their extent, united between the respiratory 
j apertures. The foot is very largo, and the adductor muscles are two in number. Several 
species of this tribe are found in this country; one of the commonest being the Unio 



Fig. 3)0.—Unio Pictoium. 


pictorum (Fig. 310), so called from its shell having been formerlf mi^h need by 
painters for holding their colours. All the species fiMnish pearb of inferior quality; 
and one species, the U. margaritifertts^ on inhabitant of the mountain slxeams of this 
country, is still colldbted for the sake of the pearb which it containi. The American 
species arc vciy' uuuierous. 

Order IT.— Siphonata. 

The first tribe, ttie ChameuMf includes some of the largest of mollusoous aninaiila ; 
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tho animal f>{ the Tridaena gigas (or Clam-shell), weighing sometimes as much as 
twenty pounds, whilst its valves occasionally attain the enormous weight of five 
hundred pounds* Smaller specimens are very common as garden ornamepta. Another 
well known species is the Hippopus maeulatus (Fig. 311), which is frequently employed 
in the manufacture of ornamental articles. The shell in the Chamacea is very thick, 
usually attached, ond^the hinge has one or two teeth. Tho mantle is closed, with 
sepainte siphoned openings, but with the siphons obsolete, the foot v ery amall; and 
there are two a dductor m.U3JSlpa. In some fossil species the valves arc spiraL The 
recent species mhabit the seas of avarm climates. 



The Cardiaeea have a thick, closed, eqnivalvc shell, with the umboncs usually bent 
round, so that the shell, when seen from cither extremity, presents a more or loss 
cordate appearance (Fig, 312). The hinge teeth are strong, fiom one to three in each 
valve; ar^ there are usually one or two smaller tooth on each side of the hinge, I'hc | 
mantle lobes are closed, the foot lar go and strong, and the siphons usually short, j 
although in some species they are as long as in the following tribe, and the pallial line j 
in these cases presents a slight sinuosity. The animal possesses two adductor 
muscles. 

Many of those shells (of which the comm'm Cockle, Cardium ednle, is a well known 
example), are elegantly marked with radiating ribs, running from the unibones to the 
free margins; and in some cases the ribs are omaract\ted with spires of various and 
singular forms. They are generally active animals, springing to a considerable height 
by means of the strong, bent foot. They usually conceal them^Wes by burrowing in 
the sand or mud. In a few species the foot forms a creeping disc. The common 
Cockle is eaten, and in some localities forms an important article of food; but it has but 
little to recommend it. 

Tho Ventracea, forming tho first tribe of the bivalve MolluskSj with elongated 
siphons and a distinct pallial sinus, resemble the Ctirdiacea in the form of the shell and 
general structure. The foot is usually compressed, broad, andtsomewbat triangular, 
serving principally as an instrument for burrowing. The Venemeea are distinguished 
from the following tribe by having tho respiratory siphons separate; at all events, for 
the greater part of their length. This group includes many exceedingly elegant shells, 
the exotic species especially being often adorned witli a most chai’ining variety of 
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colour, borne species are also ornamented with spines (Fig. 313). Thoj generally 

conceal themselves by burrowing, sometimes 
into the sand and mud of the sea-bottom, and 
^ sometimes into solid rock. The principal agent 

in these operations is tho foot. 

The PhoUidaeta are distinguished from the 
preceding tribe by having the siphonal tubes 
united through the whole or the gi'catcr part of 
their length (^ig* 314). Like the Vineraceay they 
are all burrowing animals, and the mujority 
select hard substances, such as ruck, wood, d:c., 
rig. 313.—Cj therea apinosa. construction of thoir burrows. The shells 

are usuirfly of an elongated form, gaping at one or both ends. They arc closed by two 




Fig. 314.—Panopooa luisti alls, 
adductor muscles. The foot is large and powerful, and the mantle is closed. The type 
of the group i.s the genus Pholas, spe¬ 
cimens of which are common in tho 
chalk rocks of the soiith of England. 

They arc furnished Avith accessory 
plates on the liaek for the protection 
of the dorsal mtisc\‘s. Another shell 
belonging to this tribe is the So/en, or 
Ihizor-shell, wliieh blin'ows to a con¬ 
siderable depth in the sand. They are 
dravrn from their burrows by means 
of a bent iron, and are said to be very 
good eating. Quo 
of the most cele¬ 
brated species is 
the Teredo pavalis, 
or Ship-wom, on 
animal which at- 




Fig. 31.1.—Aspcrgninm rnglnif.'niin. 
a, the shell complete; ft, the perfuruted dUo. 


tains a length of one or two feet, and often docs immense damage by burrowing into 
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timbn*. In Iji© years 1731 and 1732, it excited great alarm in Holland by boring into 
the piles which assist in protecting that country from the inroads of the sea. It is a 
soft, cylindrical, and ifcmewhat worm-like animal, furnished with a pair of small shells 
at its anterior extremity. A still more singular animal, belonging to tliU tribe, is the 
AspergiUumy or Watering-pot shell (Fig. 316), which is inclosed in a calcareous tube,* 
in the anterior, part of W’hich the two minute valves are imbedded. The anterior 
extremity of tho tube Is closed by a singular perforate* disc (Fig. 315, 6), and the 
opposite end is usually ornamented with several ruffle-like bands. 

• Olass If. —Palliobeanchiata. 

General Characters. —Tho animals of this class are distinguished from the 
Lamcllibranchiatc MolliMca by tho absenca -of any special brg .op j^ial 
resniratoTX fiiP c t i o a.hM ng p otolfid, pmUL vhlch if ^-TftYprav^ by niprrmm 
h]j)dLxe§BCl3. They are also characterized ty the possession 8f a^ pair nf lo ng, 
lunl ns iw Uy apitil ftras, th o a na l oguo a-of the labinbtentecies ef’^heerdinary bivfdvee. 
The action of the cilia with which these arc clothed produces a cur rent in thej^ ft to^ T 
that '•aiTOT tih» partiolp^ fff. to the mouth, which is situated close to their base. 
From the presence of these organs the class is often termed liraehiopoda. 

ITio valves , instead of being placed on each side of tho body of the animal, are 
situated abQja) and below it; so that they are called dorsal and ventral^ instead of right 
and A'/V, valocs. Tho tt mtral valve is usually larger than the dorsal, and projects 
beyond it at the "beak, where it is generally perforated.ta aUaff,thej?«85a.Sa.4lf-a.J»J*8- 
/.ijpr nr tPtK^innus peduncle, by which the animal attaches itself (Fig. 316 a). Tn anma 
cases the peduncle is \^a^n^, and the shell is then 
fixed by the beak. The ccuMexioiLaf Jhe valves is 
efieettd l^v apairof t eeth, sp^ging fi'om the ven- 
tral Y clrr, rorreapandiag ^-sawitics 

n.) ligamen t, and the 
valves of iho shell are oacn ed and closed b y-appro- 
rrialiP mu«ti.li>a 

The arpis are frequently supported upon a cal¬ 
careous framework or skeleton (Fig. 316 A), qttached 
thfl. fjflpiflJ vftbrfi; this Usually 
ringing from the neighbourhood 
of the hinge. Tho arms appear to be extensible in some instances; but in others they 
aro attached to the internal framework, and only the extremity is free. 

The body of the aniniiil only occupies a small portion of the cavity of the shell 
close to tho hinge ; it is inclosed within a strong membranous partition, in the centre 
of whwh the mouth is seen. The intestine is convoluted, and the liver'is largo and 
gr iiTi ular. All tho Pnlliobrunehiata appear to possess l^q^ r ^fl^ Q&fib composed of an 
fl m^if;le.a ad. a.YQiilric lc. situated of tiut msnphagns; they arc also 

fnniishcd with a complex systcni of vessels, wliich conveys the blood to the organs of 
tjlic body, and t<i the rnnntlo, where it is exposed to tho influence of tho water. 

Tho structure of the shell is very peculiar. It consists of fl attened Dnsnfn|iV. cpTIs. 
arr a nsH uliligim. djrerritm as regards the surfaces of the shell; the substance of 

the shell is ira versed by through which little processes of tho outer 

layer of tho mantle pass, 

Thoso animals arc all marine; tiiey are found attached by the peduncle, which 



forms two loops, s] 



Fig. 316.—Tercbratula auetmlis. 
(, shell closed, showing n|)erture 
b, dorsal valve, with framework. 
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paaaes through the aperture in the ventral valve, suspended from rocin, corals, and 
other Bubhiarine objects. The fossil species are exceedingly numerous, especially in 
the older strata, in some of which they are the principal reprefentatives of the Mol¬ 
luscous type of structure. 

' DiTisions.—The greater number of the species of this class are fossil; but a good 
many are still foimd in our seas. Wo may distinguish three principal groups or 

fanfilios. In the first, the Craniidee^ 5ie ventral valve of the 
shell is usually adherent, without the intervention of a 
peduncle, and the hinge ise destitute of tcoth. The interior 
of the valves has a-broad granulated border, and the disc is 
marked with four deep muscular impressions (Fig. 317). 

In the second group, the TerehratulidcR, the beak of the 
ventral valve ^is pierced with a hole for the* passage of the 
peduncle (Fig. 316), and the valves are united by a binge. 
This family includes the greater part of the species, both of 
recent and fossil Palliobranchiata. 

In the third group, that of the LinguUdcR, the animal is rtttached by a peduncle ; 
but this, instead of passing through an aperture in one of the valves, issues from the 
interior of the shell between the umbones. The valves are nearly equal, horny, and 



Fig. 317.-»Crania prr- 
sonata. 



flexible; and the peduncle is very long. Tho best known species, the Lingula anatina 
(Fig. 318), is found in tho Eastern Ocean. 

Class V.— Pteropoda. 

General Characters. —^Thc singular little animals included in this group present 
many points of resemblance with those of the following class, especially in their young 
state. Hence several naturalists have united these animals with the Gnaternpoda in a 
single class, denominated Cephahphora^ or head-bearera; but as the Pteropods differ 
greatly from tho other Ccphalophoruus Mollusca, we have preferred leaving them as an 
independent group. ^ t 

They are all of s mall si ze^ and furnished with a pair pf hmaA 
sHtfliOf ithi? jJiliifldi JblY which ..tboy.ASttM. with tolerable rapidity through the 

open sea. They are inhabitants of the ocean, and rarely venture near the shore, except 
when driven from their favourite haunts by high winds; o|; 
nbfrur'^irii nilrfhltfTfirr inilimiIngatlifii 

The claim of mfiny of these animals to tho distinction of possessing a hcqd. is 
perhaps a point; for a considerable number present scarcely any traces either 

of eyes or tentacles on the anterior extremity of tho body. In other cases, however, 
these organs, especially the latter, are perceptible. The ganglia are placed below the 
oesophagus, the supra-oesophagral ganglia being represented by a slender ring; they | 
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all posBeSB auditory vesicles, containing otolitlies. The mouth is gonorally unarmed, 
Bometimes furnished with sucking tentacles, but the oBsophagus is muscular, and the 
tongue frequently arlhcd with teeth. The intestine is convoluted, and the anus usually 
opens on the right side near tho neck. The circulatory system is very incomplete j 
the heart is composed of two cavities, and the respiratory organs are either external oT 
inclosed within a cavity of the mantle. The foot, which is such 
an important organ iif the following class, is here eithft- entirely 
watnting, or, if^ present, forms only a little lobe between the bases 
of the fins. 9 

Divislonti.-^Wo distinguish two orders of Ftcropodn^ charac¬ 
terized by the presence or absence of a shell. 

Oiinnn I. —Gymkosomata. • 

The animaTs of this order arc distinguished by the absence of 
a shell, and tho distinct separation of the head fiom the body. Tho 
skin is of a firmer tcxtui-o than in the following order, where it is 
protected by a shell. The spech's of tho genus Clio (Fig. 319), 
belonging to this order, are found principally in the Aictic and 
Antarctic Seas,- where they occur in prodigious numhers. So great, 
in fact, .is their abundance, that although they do not exceed an "auatruhs. 
inch in length, they furnish one of the principal sources of the 
nourishment of tho gigantic Whales. They are usually of a beautiful blue or violet 
colour, tinged with red. 



OUDER II.— TiIECOSOMATA. 


Tho Thecosomata are always inclosed in a shell, which is usually very delicate, and 
of a glassy transparency. It varies greatly in shape, its simplest form being triangular 



Fip. 320. 


Fi?. 821. 


Fig. 322. 


Fig. 320.—Shell of Cleodora pyrnmidata. Fijj. 321.—Ilyalca. 

Fig. 322.—Burybia Gaudiehaudii. 


(Fig. 320), or rather pyramidal; but the basal portion is often somewhat globular, and 


252 


STRUCTURE OF THE GASTEROFODOUS MOLLUSCA. 


adorned with two or three projecting angles or spines (Fig. 321). The Read is less 
distinctly separated from the body than in the Gymnotoinatn ; tho^foot is ob.solete, and 
tho respiratory organs are inclosed within a cavity of the mantle. 

^ Some of the most beautiful and best known species belong to the genus Syalea 

(Fig. 321), BO called from the glassy tex¬ 
ture of their shelly In Eurybia (Fig. 
322) the animal and shell ap sub-globular 
in shape,' without points proceeding from 
the latterf In a few genera the shells 
acquire a spiral form; thus in Limacina 
(Fig. 823), a genus of minute Mollusks 
found in the Arctic and Antarctic Seas, the 
shell rc^mbles that of a Vttlc Nautilus in its form; whilst in ISpirialiSy it foims a little 
pointed spire, fuinishcd with a minute glassy operculum. ^ 

Class VI.— Gasteropoda. 

General Characters.— The most striking characteristic of the Gasteropoda con¬ 
sists in the structure of the loco ipotirii- org an. This, which is well shown p tho 
c Qijo jmon Snails, consista.fi£-R~^i^oadT muscxilar,. diflo-Uka.. fopt, attached to the ventral 
surjftte (whence the name), ijpon which the Ahiwal c^ecpai BlqffJiy, 
gliding ^notion. This form of foot is presented by nearly all the animals referred to 
this class; although, in a few species, it is so greatly modified, that at the first glance it 
wo’ild not be taken for the same organ. 

The is always distinct, usually fitfnisbed withlontaclea and ^70°- The opening 
of tho mouth is placed in its lower siuface; it is often furnished with a protrusible 
proboscis, and armed with one or two teeth or jaws inserted in its upper part. Tho 
lower part of tho mouth and oesophagus is occupied by the tpng iic , g |qpg ribbo p-shaped 
organ, sometimes longer than the whole body, g flyered on its upper surface w^th an 

fi.niiy which are employed, with the assistance of 
^ the U)H>cr jaws, in dividing the fo od. The arrangement and form of these lingual teeth, 
as they are called, are very constant in the different groups; they have been lately 
employed as valuable characters in the classification of these animals. The lingual 
ribbon is rolled up posh-riorly; and it is supposed that it is unrolled and brought 
forwai'd by degrees, in order that now teeth may take the place of those that have been 
abraded by use. 

The intestinal canal is usually simple and membranous. In some species, however, 
^the stomach has thickened walls, furnished internally with homy i-idges or teeth. The 
intestine winds amongst the ntlicr viscera, and the anus is situated on the right side of 
the anterior part of the body. The l^ypr is very voluminous, and usually envelops 
the other intestines; and ncaily all the Gasteropoda possess iu the 

neighbourhood of tlic mouth. 

it espira tion is generally effucted by moans of br anchim . iTIl tl^‘* 

^faeo nf the bq^lv. buLjm) ie.iM»i»ooi i k , .jn A . BPecidjcaYijtg.inJtlm J>adt ^ mantl tf. 

of w hich is nitiTiTtinil wvwi tlis iiwdt . The margins of this aperture are often 
produced into a siphon, which projects over the head of tho animal; tho water, after 
traversing the gills, passes off by n separate aperture, situated on the right side of the 
body: and this is also siphonuto in some instances. The biMM<WBB''WM«plumose or 
bra^hed. organs. ruin only AWi nf’ tb« riirbt itida » but in 
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0 oine cases tlie Animals are symmetrical in this respect. Tri^thn n. fewr 

{rosh^water Mollusksi the respiratory fanction is performed by a pulmonar y ^ 


m vh ab b av 



Fiff. 324 —Anatomy of Turbo Pica. 

jp, foot; 0, opprculum; proboscifl; fa, tcntnciiLi; »/, oyoR; m, mnntlo opened lonpitudinnlly, to 
sh lAt tho dispnRition of the re^plnl^0I \ cavity ;/i anierior bolder of the m.inlle, which, in its 
ii.itiirnl position, covers the liack ol the ariinnil, Ummoj? i\ wide shl bv which the wutci rntersthe 
bniiichi.il ciivuy; A, the ffilla; rb^ brsinchiid vein, returiiinf? to the h'*.»rt, c. o/ji, biuncluil 
iirterj ; o, nnu^ ; /, intestine ; e, stomach and livei ; or, oviduct. On the iipin r side of ihe ne k 
aie speppthe cephalic panirlion, and the sain an ^laiids; and at rf is shmMi a fringed ineinbiane, 
whic h forms the lower border of the left side of the opening that leads to the respirutoiy 

CUMtlCS.^ 


Ubo 4y .,B fiar Jtlia,ni^End,flpgEi^^ 

pfiinf ppciL Jii; . pLiac -AL{|d«MlirC. 

Th« consists of t wp ^l^amb ora. and is generally placed i n. the noiyhboiirhQo d 
oLth&ittaaaliiie. The blood leaves the heart by *V IffTO 'w^hich generally soon 

<i^>wii>Q iuj’n faint branches, one running to the head and anterior part of the body, the 
other to the posterior organs. On its return the blood docs not appear to be confined 
^within t\U(tJQiiiAB« it flows through the interstices of the organs, and is at Inst collected 
into pnrticular canals, by which it is conveyed to the respiratory organs, whence it 
passes again to the heart. 

The nervous j j^i y tcm varies greatly in development, and in the nrrongenicnt of its 
parts; but in all, the cyntye ia Jbrme^ e^^ppl^pgcql ripff .nR ji!Qllflr. composed of 

several ganglia united by nervous filaments. The s upr^o Bsopbageal.aanfll ia arc some- 
tyncs goTnatlmA. fiiBftd into a mass ; they always give off the nerves of tho 

organs of sensation situated bn the head. T)|e ganglia u'hich ^upply nerves to the 
foot, the mantle, tho intestines and other organ^f the body, are coTincctcd, by lucans 
ot nervous filaments, with the ganglia placed below bl^^ossophngus. The ()OUUift.Ql the 
g enscs consist of of very various forma: of . nf Avna placed sometimes 

on the head itself, sometimes on tha sides of the tentacles, or suppoitud upon separate 
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Btalks; and of a pair of auditory vesicles, containing otolith es, generally placed near 
the base of the tentacles, and citiicr immediately in contact with the brain, or connected 
with it by a short nerve. No sp ^( | !ial prgana ^ tf snrellpjr^ig^jfee have been detected in the 
^ Oaster(qwday although we may infer, from the discrimination exercised by the animals 
in the choice of their food, that they are not destitute of these senses. 

The ge neral form of the body, in the Omte> opoia^ is very characteristic of the class. 
From tho_£r§ait_prejpjgLdcrancc of onc„,j6idn of the. bndy over -the-the-whole 
acquires, dur ing je rowth. a.at>iral form; and.it is.otdy i«--8omeiuLkfidapu«iee)4mdan 
t.bn.<ir» w}ii<iii JiJk«r^iii-nnf.hia> equoUy dovelopcd on Loth, eides^ - that we £nd 'the'body 
aymmetriofll. The sl)^ with which the animals arc furnished, and which, as in the 
other MoUuseay is secreted-by the edge of tlie mantle, partakes of this form. It is almost 
always composed of a single i)ieee (univalve), and usually forms a conical tube, twisted 
pirall 3 r*(Fig. 289). Thi»i tube, however, is rarely perfect, the inner wall of each vhorl 
as the convolutions of the spue are tenned) being usually formed by the surface of the 
preceding whorl, which the animal covcit. with a thin coating of shelly matter. In 
the tniij irity of tliese shells the spire takes an oblique direction, so that the shell Las a 
piunted apex, and goes on increasing in breadth towards tlie lower extremity (Fig. 325). 
In some, however, the whorls are rolled one upon' another in the same plane, producing a 
discoid shell (Fig. 326) \ and we meet with every possible gradation of form between 
the extremes of obliquity and flatness. In Sealarta, the tube of the shell is perteet, 

although the-whorls arc closely 
applied to each other; but in 
Vt rmetui and some others, the 
* shell forms a simple more or 
less contorted tube. The same 
thing occurs in monstrous 
varieties of reguloily spiral 
shells; and a few spe.cies which 
inhabit a spiral shell until 
they attain a certain size, 
afterwards add to it by form¬ 
ing a straight tube of the 
diameter of the aperture. As 
the jight side ol th&jGaatero- 
podn i&....ElatOEt-^lwayg 

convexity-oLlho 
s piye J of —o£- ^ioutse,-.4;uxaed 
in t-h-ia . direotioB^ - and '41x6 
nTirlla fel1o~ir~ thr namn min Thr~r nnnnnl nhella nre tiallirfl in n few 

^species, however, and in some monstrosities of dcxtral species, the spire turns in the 
fjjirwtinn : fbuBa aiiQ .«allud.xiMMix: 0 ^. 4 dioU^ 111 the truly spiral shells, the 
progressive winding of the tube produces a more or less distinct ce ntral axi s, or pill^, 
called the cQ^hiueiifl, which runs from the base to the apex of the shell, and forms 
the inner margin of* the aperture from which the animal protrudes when in motion. 
This pillar is usually hollow, and terminates at the base of the shell by a small opening, 
called the vntbilicua. 'I hc margins of the aperture are called the lips; the outer lip 
ijabrum) forms the convexity of the shell; the inner Jip {labium) is usually formed by the 
oclumcUa, and is hence denominated the colttmellar lip. The two lips are sometimes cou- 




Fig. 825.— I’lrcna. 


Fig. 32G.—A^mpullaria. 
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tinuous, but more commonly separated by*a UDtch, which is often, in the siphonated 
species, produced into ^ canal. Th» junction of the outer lip with the preceding whorl 
is also frequently marked with a notch, for the reception of the oxcurrent siphon. The 
outer lip is frequently reflexed, or furnished with spines or tubercles; its margin is 
sometimes turned inwards, and both lips are not unfrcquenlly furnished w’-ith teeth or 
other projiictions on the inside. The laat whorl of the atydl tho ydiQrl, 

from its receiving the body of the animal when retracted The remaining whorls 
form the spire; and the impressed line which separates tlie whorls is the suture, 

A great number of the Gasteropoda close the aperture of their shell with a small 
horny or calcareous plate, called the whifh 

tlicJiaot, and is drawn into the mouth of the shell by the contraction of the animal. It 
is seen iiL th e yo uag animal whilst stilL i n 1;h .ejegtt-; and-th»-form* the. .of «U 

B jibsofl iMtttiacaaRth. It vnrie.s greatly in its form, being sometimes composed of con* 
centric layers, sqinctimes spiral, sometimes ovul or sub-circular, with the nucleus placed 



at one side, or at the extremity; sometimes irregular in form, or furnished with 
appendages (see Fig. 328). 

Most of the Gasteropoda arc strictly oviparous animals; hut a am ovn-YjYipajuuB-. 
the eggs l>^ng retained in the oviducts until the exclusion of the young, and even until 
these have attained a considerable development. The sexoa^are generally oa uepai gte 
ioiUviduol^, but a considerable number arc bfirmftpbrndit/»H; those, however, 'require 
mutual impregnation to fertilize the ova. Thavaiificea.ftf the^oncrativc organs are usually 
situated on ^he iTisht side of the body, in the neighbourhood qf the anus. The mode 
in which the ova are deposited, and their arrangement, have already been briefly 
rcfcired to (see page 416). The v ougg Mollusk is always provided wil^h a 
iujhftjBgg; this, however, is by mosfaof 

The vmmg of the air-breathing 8nflRm a.. r £acm h Ie their .parents in every respect except 
size; buUhaig species are^fu^^ 

Bions . resembling those of the Pleropoda^ by means of which they swim freely through 
the water. * •* 

Divisions. —^The Gasteropoda may bo divided into two sub-classes, the Heteropoda 
and the Gasteropoda proper; the former including only a single order, whilst the latter 
arc divided into two great orders, called Branchifera and Tulmmifera^ from the nature 

of their respective respiratory organs. 

# 

.Sub-class and Obdbb I. —Hetebopoda. , 

If 

denexal Cbaxactera. —The animals of this group, the Nucleobranehiata of some 
authors, are all inhabitants of the ocean, where they swim about rapidly, the whole 
structure of their bodies being adapted particularly to this mode of Rxistcnce, The foot, 
when present, is converted into a broad, flattened, fin-like organ (Fig. 328), furnished 
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with a small sucker, by which tho anirnalk adhere to iluating sea-weeds. The whole 
body is usually compressed; and it is by the fin-like action 0 / the tail that the crea¬ 
tures swim. The head is distinct, and usually furnished with a pair of tentacles and 

eyes; the mouth is gene¬ 
rally fumiahed with along 
proboscis. In the typical 
forms, th'e intestines, with 

_ __ the heart and generative 

- organs, aie collected into 

a mass on the back of tho 
animal; this is inclosed in 
a shell, round the interior 
of which tho comb-liko 

branchiof are situated. 
Fiff. 329.-~Carinaria. animals are usually 

of a transparent gelatinous texture; they swim with the back downwards, and 
appear to feed upon minute marine animals. 

DlTisiona.— In tho Atlantidce (Fig. 330), the shell is spiral, and large enough to 

contain the whole animal when contracted; and the gills 
arc contained in a regular bronchial caTity*." They often 
possess a delicate operculum. 

The Firolidte are either entirely naked, or furnished with 
a small, conical, keeled shell, which incloses the intestinal 
nucleus (Fig. 329). The Firolce are destitute of a shell. 
^ The Sagittida form a third small family, whose title to 

- this position is, however, by no means certain. They are 

little, fish-like animals, furnished with one or two pairs of 
fin-like organs on the body, and with a broad And usually 
bilobed caudal fin (Fig. 331). The head is distinct, and the mouth armed with several 



Fig. SSO.—Atlanta Kerandrenl. 



Fig. 331.—Sagitta. 


pairs of lateral hook-like jaws. They are of small size, and swim with great rapidity. 
They have hitherto,been found principally in tho North Sed and in the Mediterranean. 
The name of Sagitta, given to these animals, refers to their arrow-like appearance. 

Sub-class II.— Gasteropoda proper. 

In the true Gasteropoda, which exhibit the structure of the foot, and the general 
structure of tho body, already dcsoribed as characteristic of the class, we distinguish 
two great orders,—the Branchifera, furnished with gills, and the Pulmotn/era, which 
respire by pulmonary sacs. Besides this important difference in structure, the branchi- 
ferous Gasteropoda pass through a distinct larval state; usually issuing from the egg 
in a very different form from that they are ultimately to assume, as already described 
at page 439. The pulmoniferoua species undergo no metamorphosis. 
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^ Order II.—Branchifera. 

Tho general characters of this groap are giyen above. It is divided into tvro sub* 
orders, characterized by the position of the branchiae. , 

*SnB*ORDER I.—OPISTnOBRANCHlHTA. 

Genezal Chazacten.—In the animals forming this sub-order, the branchin are 
not generally mclosed w’ithin a casrity of tho mantle, but more or less exposed on the 
back or sides of the animal, generally towards tho posterior portion; and tho a uricle of 
the heart, which receives the, blood from the gills, is placed bolund the ventricle. All 
these animals are hermaphrodites; few of them are inclosed in a shell; some have an 
internal shell, but the majority are naked. • • * 

Divisions.— This sub-order includes two principal groups. In the first, the 
Teettbranchiatay \he animals arc generally furnished with a shell, and the branchiae are 
covered either by the shell or thj mantle. The ^uUuIay or bubble-shells, have a 
delicate cylindrical or globose shell, which is more or less inclosed within the mantle; 
the head is flat, with broad tentacular lobes; the foot is large, and often furnished with 
lateral lubes, which the animal is said to use in,pwimming; tho gill is single, placed 
on the right side of the back, and concealed by the shell. 'They are carnivorous in 
their habits, and^rc furnished with a gizzard, in the walls of which several calcareous 
plates are imbedded. 

In the Apl^siada tho shell is either absent or rudimentary. The animal is slug-like 
in its form; the head is distinct, and furnished with tentacles and eyes, and the sides of 
tho mantle are very large, and reflected upwards, so as to cover the back and branchial 
plume. The tentacles are turned back like ears; whence the name of aea-hares com¬ 
monly applied to these animals. They live upon sea-weeds, from which they derive 
their principal nourishment, although they also feed upon animal substances. When 
alarmed of molested, they emit a violet or reddish fluid from the mantle, which was 
long supposed to be of a poisonous nature; although, according to recent observations, 
it is quite harmless. 

Tho Tleurobranchidoi are also usually famished with a shell, which, however, is often 
concealed by the mantle; the foot is usually very largo, and tbe feather-like gill is 
concealed between a fold of the mantle and the foot. The shell is sometimes limpet- 
like in its shape; one of them, inhabiting the Indian and Chinese Seas, is commonly 
known as the Umbrella ekelt. The Phylltdidee are nearly allied to these, but have no 
shell, and the branchUe are placed on both sides of tho body, beneath a fold of the 
mantle. ^ 

In the second great group, the Nudibranehiatay the animals are shell-less, and the 
branchiee are placed on the back or along the sides of the body, without any covering. 
These animals are also hermaphrodites. These elegant and delicate little creatures, 
which are often adorned with the most pleasing colours, are generally found near tho 
ebasts, crawling upon sea-weeds. They are very carnivorous in their habits, feeding prin¬ 
cipally upon zoophytes. A most admirable monograph of the British species, by Messrs. 
Alder and Hancock, has been published by the Ray Society. The Nudibranchiate 
MoUasks are distributed into throe families. In the JEoHdideey the branchite are 
arranged along each side of the back, which is also famished with peculiar appendages, 
into which processes of the liver and stomach pass, and the tentacles are not retractile. 
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Those animals generally resemble little slugs, with tufts of filaments along the sides 






* Figf. 332.—J5ohB. 

(Fig. 332); but some species present a very singular appearance, having the body very 

f slender, and the gill tufts supported at the extremities of lateral foot¬ 
stalks (Fig. 333). The Tritoniidee often resemble the preceding in ap- 
^ pearanco, but they are destitute of the ccBcal prolongations of the in- 
^ testines, and have the tentacles 

5 sbeatJuid and rotrao* ile. The 

Doridoi are generally of a 
broader form and larger size 
than the animals of the pre¬ 
ceding families, from which Fip. 334.-Don8. 

distinguished by 

having the branchiae placed in a circle on the back, generally 
towards the hinder parts. The branchim are elegant, arborescent oigan^i; the foot is 
much smaller than the mantle. < 


Fip. 334.—Dons. 


SuB-OHDEH II.— PnOSOBlUNCHIATA. 

Oenearal Gliaxacters. —This sub-order is far more extensive than the preceding, 
and the characters by which it is circumscribed are far more distinct. All the animals 
referred to this group possess a shell, within which they can 
usually retract themselves entiicly at pleasure, and this is 
almost always of a spiral form; the mantle forms an arched 
chamber, immediately over the nock, in which the branchiee 
arc situated, together with the orifices of the alimentary and 
generative organs; and, as a necessary consequence of this 
anterior position of the gills, the blond flows back towards 
the heart, and the auricle of the latter organ is placed in front 
pf the ventricle. The sexes are almost always distinct, and 
nearly all the species are marine. 

Siviaions. —The Protohranehiaia may be divided into 
three principal groups. In the first, the Cirrliohranchiata^ 
including only a siifgte family, the DefitaliidcB, or tooth-shells^ 
the animal is so anomalous in its form that it was placed 
hy Cuvier and other observers amongst the Annclides. The 
shell is tubular, gradually tapering from one end to the ^^talium7"wUh°the^MU^ 
other, and gently curved throughout its whole length, so as Tior part of the mawile 
to have the appearance of a miniature Elephant’s tusk (Pig. foot; ft, branchi®, with 
336); hence the Commonest species {Dmtaditm entails) is popu- * 

larly denominated the Elephant’s tooth. It has an aperture * 
at each end, that at the narrower extrcmity’heing very small. The animal (Pig. 335) in¬ 
habiting this shell is of a cylindrical form, inclosed in a sao-liko mantle, from the anterior 
extremity of which the tip of the foot is protruded. The head is situated at the middle 
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ot the upper part of the body, and on each side of it are the symmetrical cirrus-like 
branchiae. The anus opens at the posterior part of the body. The Bentaliida are^ 



Fig. 336.—Sentaliam, urith foot protruded. 

• 

carnivorous, feeding upon minute marine animals. They live in sand or mud, in which 
they bury themselves by means of the foot. A good many species are known, of 
which several inhabit the British seas. • 

In the Cycbbranchiata the branchiae are ususAally placed alf round the body, in the 
space between th8 margin of the foot and the mantle, although in some species they aie 
situated in a cavity over the nock. The Patellida, or Limpets, may be consideitxl as 
the types of this group; they are inclosed in a conical shell (Fig. 337), the interior of 



Fig. 337.—Limpet (Patella). Fig. 338.—Cluton. 

which is enSirely occupied by the animal; the foot is very large, and by means of it 
tBe Limpet fixes its little residence so firmly to rocks and other objects, that it is not to 
be detached without great difficulty. They feed on vegetable matters, and occur in 
great abundance in many situations; they are often used as food by the poorer classes, 
and are also collected in great numbers for baits. The Chiimida resemble the Limpets 
in the situation of their branchiae; but these organs only run round the posterior part 
of the body. The shell in the Chitons (Fig. 338} is composed of eight calcareous platen, 
overlapping one another at the edges, and united by a strong leathery mantle, which 
foriiks a border all round the shell. They adhere to rocks lil^e the Limpets. Our 
British species are all small; but many tropical species attain a considerable size, and 
of these the muscular foot is often eaten by the natives of the countries in Which they 
occur. 

The Peetinibranchiata exhibit the characters of the sub-order in their greatest per¬ 
fection ; tha branchiss are usually single, and inclosed in a cavity over the nock of 
the animal. 

^Thc Culyptraida have a Limpet-like shell, which is usually somewhat spiral at the 
apex, and frequently furnished with a sort of shelf of shelly matter in the interior. 
They appear to pass a perfectly sedentary life, attached to stones and rocks, to the 
irregularities in the surfwe of which their shells usually adapt themselves. In the 
Haliotides the spiral confOTmation of the shell goes a little further, and there is a per¬ 
foration or notch fur the passage of the anal siphon at the posterior margin.* In the 
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common Ear-shells these perforations are arranged in a row along the back of the shell 
The animal has a short muzzle and two branehial plumes. The ^issurellidce, which are 
nearly allied to these} have a shell closely resembling that of the Limpet in form} but 
* perforated at the apex for the passage of the anal current. 

The family lanthinidte contains a few species of oceanic MoUuscay which possess a 
shell almost exactly resembling that of a common Lond-siviil; it is of a delicate 
texture, deep violet at the basC} and with tho spire white. The,animal has two 
branchial plumes, a muzzle-shaped head, with tentacles, but without eyes, and a very 
small foot, which, however, secretes a romarkablS structure, consi4ered to bo the 
analogue of the operculum. It consists of a large raft, composed of numerous homy 
vesicles filled with air, to the under Si^rfacc of which the animal attaches its eggs, and thus 
floats i^lmut at the surface of the water, being supported by tho buoyancy of the float. 
The lanthinida are cafhivorous aninliils j they often occur in vast numbers in the 
Atlantic, and ai’C sometimes diivcn by stress of weather upon the soutl||prn shores of our 
island. 

In tho Naticidas the shell, which is globular, composed of few whorls, and opening 
with an entire ^>crtui'e, is partially inclosed in the mantle; the foot is very large, 
furnished in front with a broad lobe, which conceals the head, and behind which the 
tentacles rise. The mouth has a long retractile proboscis, and tbo animals are carni¬ 
vorous in their habits. They arc all marine. In the Turbinidoe, the shpll is more or 
less conical or pyramidal, generally with a distinct umbilicus (Big. 289), and tho 
aperture ia closed by a spiral operculum (Fig. 328 a). The animal has a short muzzle; 
the tentacles are long and slender, with the eyes supported upon short footstalks at 
their bases; the sides are frequently furnished with tentacular cirri, and the branchial 
plume is single. Tho shells are generally pearly in the interior. These animals are 
very numerous, and widely distributed; they are all marine, and feed on vcgetablp 
substances. The pyr amidal Troehi^ or top-shells, are very common on all oar coasts. 

Nearly allied to the Turbimda are the N^ritida^ a small family of Mollusks, fu»- 

nished '^ith a thick and somewhat globose 
shell, with a small spire (Fig. 339), and 
the mar gin s of tho aperture turned in and 
toothed. The columellar lip has a pro¬ 
jecting {date, behind which the inner walls 
of the spire are removed; so that the inte¬ 
rior of the shell presents a simple cavity. 
The animals have a broad foot, a broad 
muzzle, and very long teutades^ at the 
' base of which the eyes are placed upon 
short footstalks. Most of them ore marine; 
but one genus, the Neritina^ inhabits fresh 
water. The mouth of the shell is closed by au appendiculate opererdum (Fig. 328 a). 

In the large family of TurriUMideB^ the shell exhibits a great variety of form, being 
sometimes semi-globular, with a short spire, or even discoid, and sometimes much 
elongated nnd taponng gradually to the apex. The aperture is entire, and dosed by an 
operculum, which is usually homy and spiral. The animal has long slender tentacles, 
which usually bear the eyes ou their outer surface, at or ncH the base. The head is 
generally short sad broad, without a proboscis, and the rows pf teeth on the lingual 
ribbon are arranged in rows of seven. 



Fig* 339.—Nerita politu* 
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Most of those aiuQials are marine, but several genera arc found in fresh, water ^ of 
these the Pdlwilino> vw^aroy which is common in Britain, is, as its name implies, vivi^ 
parous, the young being hatched and retained within the oviduct until they have 
attained a considerable development The AmpuUaruB are furnished with a long , 
siphon. They also inhabit fresh wnters, and often possess beautiful shells (Fig. 326). 
The common Periwinkle (^Littorina littorM) also belongs to this family. In the genus 
V&rtMim and it^ allies, the whoiis of the spire are separated for the greater part of 
their length, giving the shell the appearance of a twisted tube; from this circum¬ 
stance they were referred to the iihnelides before the animal was known. 

The Ceriihiidet have an elongated spiral shell, with the outer margin of the aper¬ 
ture more or less dilated, and the base produced into a slight siphonal canal (Fig. 340). 
The aperture is closed by a homy, spiral 
operculum. The animal has a short 
muzzle, and l^ng, slender tentacles, 
having the eyes on the outside, at a 
shoi't distance from the base. In the 
Aporrhais pes pekeani, the margin of the 
aperture is much dilated, and the siphonal 
canal vciy distinct, forming a transition to the next family. 

The ammals of the following families arc all carnivorous in their habits; they have 
spiral shells, with, the aperture notched, or produced into a canal at the anterior extre¬ 
mity. They are all furnished with a retractile proboscis. 



Fig. 341.->6troinlms. 


The StrombideB have the outer lip of the shell much expanded, and notched in the 
neighbourhood of the aiphonal canal* the operculum is elongated, and toothed along 
the outer margin. Tim foot is narrow, and ill adapted for creeping; but the animals 
we active, and leap well. The proboscis is long and thick; the eyes large, and 
supported upon long stout footstalks, from the sides ctf which the «hect tentacles take 
their rise. The operculum is borne upon a curious process of the foot (see Fig. 341). 
The dilated margin of the apeitore is often singularly toothed, or furnished with large 
spines, as in. tho well-known Soorpion-^ells (P^oc^m). Hie SCrembuUe feed princi¬ 
pally upon canion, and many of them are of large size. 
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In the vast family of Miiricidcs, the outer margin of the shell is not notched near 
the canal; the canal itself is sometimes produced in a line A^’ith the axis of the shell, 
and sometimes redexed. The animal has a long proboscis, with w<(iioh it bores through 
l^e shells of other MoUtuctty shortish tentacles, which sometimes bear the eyes, and a 
broad foot adapted for crawling. The Muricida arc all marine, predatory animals. 
Their shells are generally ornamented with spines (Fig. 292), which often assume the 
most singular forms. Many <5* the exotic species are of exceedingly beautiful colours, 
and some are of considerable value. The large Ilelmet-shells (jCalssts) are much 
employed in the manufacture of cameos; some of bho species, such as the Whelks 
(Buccinuin), are eaten; and it is supposed that the celebrated purple dye 6f the ancients 
was obtained from some Mollusk belonging to this family. In the nearly-allied family, 
Volutideej which also contains many elegantly-marked shells (Fig. 342), the outer 
margin ot the aperture i8<iot reflexed, t^e canal is reduced to a notch, and the inner lip 
is plaited. The shell is more or less enveloped in the mantle ; the foot is broad, and 
bears no operculum. These animals resemble the Muricidcc in tlieir Imbits ; they are 
found principally in the tropical seas. • 

The beautifiJ animals, forming the family Conidee, are nearly rdliod to the preceding 
Their shells ar? of a reversed conical form, becoming broader towards the apex, the spire 
being often quite flat; the aperture is long and narrow, and the operculum is very small. 



’ Fig. 842.—Voluta nndulata. Fig. 344.—Adujt Cyprseo. 

Thb teeth on the lingual ribbon are arranged in pairs. These are exceedingly predatory 
nnimnlg, which are said to bite severely when touched. Many of the shells are exceed 
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ingly ©Icjptit, aad some of the rate species have realised almost fabulous prices. In the 
Cypr^Ulf^^OTXQ speck* of which, the Cyprtea, <tir/-w(Fig. 343), is so common that it must 
be faO^Uiikf to every one, the shell presents a very different appearance at different ages. 
In poung state it is distinctly spiral, with a plain outer lip; but as it increases in ^ 
'^horls are brought into the same plane, and in course of timo the spire is 
usuSlly entirely conceded. At the same time the outer ?ip becomes thickened, turned 
in and dGntate<^^ producing the appearance shown at Fig. 344. The animal greatly 
resembleB that of the Volutidat; hut the mantle usually covers nearly the whole of the 
shofl, and deposits upon its surface the enamel which contributes so much to the beau¬ 
tiful appearance of these shells. The Cypr^sidee are found in great abundance in the 
seas the tropical parts of the world; many of them are much sought after by 
colleotors, and several of the smaller species a^ applied to o^amental purposes by the 
natives of the countries where they are found. The Cypreca monetUy or Money-cowry, 
stands in lieu o( coin with the negroes of Western Africa ; and other species arc made 
use of in the same way amongst uncivilized people. 


^including the land snails and their 
Id, not only by the strucjturo of their 
hatched in a form closely resembling 


OnURK, III. -PuLMONIFEKA. 

The Pii^moniforouj^ or air-breathing Molh 
allies, are distinguished, as we have already 
respiratory orgays, but also by their young bein 
that of the parents. 

Sivisions.—They arc divided into two great groups, the opereulated and the 
inopereulated Pulmonifera ,. 

The opereulated species form only a single family, the Cycloitomidte, composed of 
snail-like animals, with thin spiral shells, of which the margins arc usually reflexed 
all rounds They have only two tentacles, with the eyes inserted in their basal portion. 
The Cyclostomidcs, also, differ from the majority of the Pulmonifera. in being imiSexual. 

Of thB inopereulated section, the common land snails may be taken as the type. 
They form the family llelicidas^ characterized by their Ample external shell, within 
which the animal can retract itself entirely, and by their possession of four tentacles, 
upon the summits of the longest of which the eyes are situated. This isja very extensive 
family of herbivorous MoUusks, which are found in great abundance in ail parts of the 
world. 

The TAmacidee, or Slugs, resemble the snails in the form of the body, ’i,n the number 
and structure of the tentacles, and in their habits; but their shell is very small or rudi¬ 
mentary, and usually concealed in the interior of the mantle. ■ The little family Oncidtida 
consists of small, slug-like animals (Fig. 345), covered with alcatlftjry ^ / 

mantle, but quite destitute of a shell. The head is furnished with either ^ 

two or four tentacles. They arc generally found in marshy place i 

upon aquatic plants; but some of them inhabit the sca-coast, within 
reach of the waves. They are mostly inhabitants of warm climates. 

* In the Limnceidce^ or Pond Snails (Fig. 7 ), the shell is ample; 
but the tentacles are only two in number, with the eyes sessile hear 
their bases. The shell is thin and homy, with the aperture simple ; 
whilst in the A.urieulid<B, which frequently inhabit the sea-shore, the 
shell is much stronger, with the margins of the aperture thickened 
and notched, in these the tentacles aze also two; but the eyes are situated, on the 
head. 
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STKTTCTURE OF THE CEFHAXOPOFA. 


/ 4 X Class VII,—CEraALOPcxDA. 

'"^'C^enexal dMuraetev*.—In their structure and hahits the<i«iiimals forming this 
class ]>resent a considcrahle advance upon the other MoUusea —an advance so great, in 
^fact, that by several zoologists they have been regarded as forming a distinct primary 
division of the animal kingdom. This view is supported by the presence of a rudi¬ 
mentary caerti^ginous cephalic skeleton in these animals, and filso by a peculiarity in 
the development of the embryo, which is not effected as in the other Mbltmeft. 

Their most striking character is afforded by the Icj^omotive qegans, which consist of 
fl; f j jpln gtf tp.ntftP.lpH, ng^nwaj furnished TOU . t h eir iune x 

whofih enable ^cuamjnal to take a fin^gr^P of 
ohjieet (Fig. 286). By means of these arms the Cephalopoda creep,,along the bottom 
of the ^a hrad wd mouth do wnw j^i^s; they also serve for the capture of 

prey—^these animals bci^g very cargh^QBs in their habits. They a^o g'yi™ rnpit^l v 
by4 h» C Mp sdsion of ^hatgiht^'r. * 


The hiSffliphiiB in the Cephalopoda are placed onJb pth side s of the body, which is short, 
thick, symmetrical, and gpt rolled in a The is often agixsd; hut the 

portion inhabited by the animal is divided from the rest by a transverse partition; so 
that, by the successive growth of the animal, the sljell acquires a s ^uctM e. 

The b<^x4s»ihclqeed in a sac-like w| ||B e,jghifii^ ia -Qp^m iti froTtt theventral sn riace 
for the passage of water into the brad^^al chamber; this is again expelled,* by muscular 
action, through a separate siphon, placed a little in advance of the'incurrent orifice.. 
Tbejg^ls (Fig. 287) arc nlq pipp c organs, formed of numerous laminae att^^Jj^jg^Uto the 
sides of a central stalk, through which the blood passes to them. At th^ base of each 
g ill ifl a pulaptiiig cavity, which drives the blood through these organs; and this fluid 
is received in another cavity on its return from jthfi giUs* ftud by. the ^IthU 

u iliisMU iiilii tiTui ewiliii) hiiaii 

Tbe mouth is armed with a pair of powerful hon^ presenting a eo'nsiderablr 
resemblance to the 4cak of a parrot, within which is a fle shy ton srue., part cf which is 
coT(a:cd-wjth .Kr.finCTed,^^ The intestines are convoluted, and the agns^opgminlo 

the ny_balcnt ; the l iver and Ba^ ^Tarj L.fflaivd8 are very large. 

In the development of the nervous system (Fig. 6), the Cephalopoda exhibit a great 
advance upon the other Mollusea. The ccphal^ pc^on is very largo, and ccunftosedjjf 
several ^ganglia, dosely united, iegether; the pgaaaa.d>mui.c^h..th«> 

ijgg.formed by the suhecsophageal ganglia. The braiwr^w»»rovuded by 
ring, the first mdioatioa of on internal skeleton, a wd neh-aiso usually gives^eff-proeesBCS 
for the support of the eyes. The latter organs are of largo size, placed on the sides of 
the bead, and resombl# those of fishes in many respects. The audit£ab 3 t.Jmak'les, with 
their otolithcs, are aho imbedded intlie 

neighbeiuhood of the eyes, ue supposed .to be organs, of smeU; and, as we have already 
seen that the tongue is a fleshy organ, it appears probable that the Cephalopoda possess 
all the senses in a state of considerable perfection. 


The qkin ..is generally thick and loathe:^, hut oovoio d with a de^ate.i 3lticleijb 
whjidr^iqiawwts c£ll| pf {ehromaiophvra) are inclosed. The animal 

possesses the waver <^j0|]ltcring the pyitio n nf thesg ‘^lla; so that the tint nCihenlon is 
c o n s tantl y ish angin g; this effect* continues even for some hours aft er deat h, and 
furnishes the inhabitants of those countries, where the are eaten, on exed- 

lent means of judging of the freshness of the fishmonger's ecunmoditiesk 
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A peculiar organ possessed by many Cephalopoda is the i h^-bag, a p yyiftirm 
Ba g, inf . l ascd iathftji i aftM al witYi agbicLaccrcicaA^ ; 

hv QjittcLyith.i; hfi„ejbaIcnt siphon , ,aiwL t h r o u g h this JttRJ.iie iiafihaiSS^^ 

into4h«^«ber, which is thus discoloured for a cousidorablc extent When attacked, 
the animals constantly employ this artifice to facilitate their escape, the inky secretion' 
producing a thick cloud in the water, under cover of which the Cuttle-fish rapidly 
retreats to a safe distantie from the object which has excited his apprehensions. This 
fl.uid was formcfly employed in the arts, and gives its name to the well-known colour 
denominated sepia {Sepia^ a Cuttje fish); but a considerable portion, if not the whole, 
of the article said under this name is now derived from other sources. It is remarkable 
that the ink-bags of Cuttle fishes are often found preserved in a fossil state, although 
the remainder of the animal is reduced to an almost tmrccognizablc form. 

The Cephalopoda are all iinisc^u^^,,,aiiMBMil3; their arc usually of size. 
The RCXi 5 a. 8 re..&cncra^ ; buLla. fpecica maios of a 

ypryiwxiMlIiii fiBiii have been observed, which, at their first diseo- 
• very, were regarded as parasitic worms, and described under the 
generic name of HeclMofylm. They arc worm-like creatures, furnished 
with a double row of Buckmg-c\iu3, winch give them a close resem¬ 
blance to a detached arm of a perfect animal. On tlio suriacc opposite 
to these suckers they Jirc provided with filamentous hrimchiae ir 
some specics<5 hut those are wanting in others. Tlicy arc gimerHlIy 
found adhering ft) t''o siphon of the female, but sometimes attach a^*[^i^nalop«t 
themselves to the armn of their partner, upon which they creep about wiili 5 c>k »ac. 
rapidly by the assistance of their suckers.* 

We havc’already stated that a difference exists between the Cephalopoda and the 
otlier Mollmca in the mode of development of the embryo. In tlie latter, the entire 
yelk becomes converted into an embryo; iii Jhii. C(^phalopoda . on the contrary, the first 
nylimentS of the young animal make their appearance a t a pa rticular portion of the 
purfiice of llje yelk, so that the development of the embryo takes place "exterior to this 
body, which gradually disappears as the young Cophalopod approaches maturilyu, 

Divisions. —The Cephalopoda are divided into two orders, characterised by the 
number of their branchial plumes, of which them ore cither one or two on each side. 

Okdek I.—Te tbabbanchia ta. 

Genezal Characters. —This order, which includes a vast number of fossil 
forms {Ammonites, &c.), is represented in our seas only by the Nautili, of which a few 
species still inhabit the seas of tropical regions. They are all inclosed in a sh"ll, 
divided by transverse partitions into a number of chambers fUig. 347), gradually 
increasing in size towards the mouth of the shell, where a considerable space is left 
for the habitation of the animal. As the latter grows, and increases the size of its 
shell in the usual manner, by additions to the mouth, it, at the same time, cuts off a 
portion of the space it formerly occupied by a fresh partition; thus adding another 
chamber to its residence. The partitions are traversed, either in the centre or close to 
the wall of the shell, by apertures, through which passes a vascukr giphvmck, commu¬ 
nicating with the chamber in which the heart lies. The remainder of the chambers is 
filled with air. In the recent Nautili, and in many fossil species, more or less allied to 

• According to the ohservations of H. Miiller, the Ucctoeotylus of the Argonaut is developed in 
the place of one of the arniB of the male. 
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‘hcsc, the partitions are of a plain, cup-lijce form, with the concavity aiiccled townrds 
the mouth of tho shell; but in many fossil forms (such as the Ammonites, Fig. 348». 

and their allies) tho partitions are folded 
towards the edges into various singular 
forms; and as the thin shells of these 
creatures arc often entirely abraded, so 
that the fossil is merely a cast of the 
interior, these patterns are frequently 
very ‘distinctly visible, qnd their varia¬ 
tions then afford excellent characters 
for the discrimination of the species. 

The animal inhabiting- this ciiiious 
and beautiful shell was long almost 
imknown, and our kpowledgo of its 
structure has only been very recently 
obtained. It is completely retractile 
within the mantle ; its head is sur- 
lounded by a great number of tenta¬ 
cles, which are retractile within 
slieathes; and instead of being furnished, as in the ordinary Cephahpeda, "^'ith sui'king- 
cups, are slighly annulatcd (Fig. 347 a). The branehim are lour ia number, placed 
two on each side of the body. 

I'he animal of the Nautilus, the only one with which we can now bo acquainted, 
usually creeps, mouth downwards, along the bottom of the sea; it is sometimes, how- 



Fig. 347.— 8c*rtiOTi of Niuitilu'', with the nnimal. 
a, pm'tioD of a tentacle. 



Fig. S4S.—Ammouites nodosue. 

ever, dislodged from this situation by storms, when it lias been seen to float on the 
surface in a reversed position, with the tentacles expanded. An opinion has very 
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generally prevailed that this wasi in reality, the favourite position of the Nauttlm, and 
that its chambered shell was intended to give it the buoyancy necessary for this 
purpose. This, however, is contradicted by observation; and it appears that the empty 
chambers only serve to approximate tlic specific gravity of the tmimal as nearly ns 
possible to that of the medium it inhabits. • | 

Dlwisions. —The il'etrahranchiate Cephalopoda form Jwo families,—^the NauUlidte 
and the Ammouitidce. The former, which includes the onlj* hving representatives of 
the order, is distinguished by the simple structure of the •partitions 
of the shell, and by the central position of the siphuncle. The shell 
is sometimes spiral, as in the Nautilus (Fig. 347); but then always 
consists of but few turns; sometimes perfectly straight {Orthoreras), 
or merely twisted at the apex in a crosier-like fonn {Lituites, Fig. 
349), In the Anmomtidat Ahe partitions mro bent or folrfcd into 
various forms, and the siphuncle runs along the outer wall of the 
shell, which is usually spiral, and composed of numerous whorls. 

Of the genua Ammonites (Fig. 348), upwards of five hundred species 
are known, and many of these aro of great size. In some cases, 
the shells, ulUiough spirally twisted, have the whorls separate ; in 


Fig. 319.—Ijtuitefl Fig. 360,—TurriUtes. 

Uicynil. 

other inslAnces [Baculiies) they are perfectly straight. Tho genus Piychoceras has a 
straight shell, doubled in the middle, with tho two parts closely applied; whilst in 
Turrdites (Fig. 350), we have a regular screw-like shell, resembling that of Turntella, 
amongst' the Gasteropoda. ^ 

Ohder II.-DijaAHfipj^TA. 

Genexal Chaxactexs. —This order, which includes a great number of living as 
well as fossil species, is distinguished from the preceding 
not only by the possession of only two branchiae, but also 
by tho general structure of tHo body, which is adapted 
especially for sivimming rapidly through the water, al¬ 
though the animals are able to creep, with the head down¬ 
wards, upon the bottom of the sea. 

The shell is almost always internal, frequently rudi¬ 
mentary ; and when external is never chambered. The arms 
are only eight or ten in number, furnished with sucking 
discs; and the body is usually provided with a pair of fins. 

Diwiaions. —Tho Jiibranchiata ore divided into two 
principal sections, characterized by the number of their arras. 

The Becapoda have ten of those organs, of which two (called tentacles) are usually 



Fig. 351 —Spirilla Peroniiy 
with Its shell. 
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much longer than their fellows, retrnctilc, of n cylindrical form, flattened and provided 
with Buckers at the extremity. Of these, the Spiraltdee appear to make the nearest 
approach to the aniraals of the preceding order, as they are fumi^ned with a chambered 
^ shell (Fig. 351), which, however, is almost entirely concealed within the body. These 
animals inhabit the seas of the warm parts of the world, apparently in great abundance, 
as their shells are cast upon the shore in profusion; nevertheless the structure and 
habits of the animal arc almokt unknown. 

ff 

In the remaining families the shell is entirely inclosed. In the SepUdes it forms 
a broad calcareous plate, terminating in an imperfectly chambered apex. The shell of 
one species, the Sepia oJUicinalis, is the wcll-Vnown Cuttle-fish bone o^ the shops; it 
was formerly employed in medicine, but is now principally used pounce. The bodies 
of these animals are usually of a somewhat ovate form, and the fina run along the whole 
length 6f the sides of Ihe^body (Fig. 35^). 

In the Loligtda: {Calamarien or Squids), which are nearly allied to the preceding, the 
body is almost always of an elongated form, and the fins are broad, an^ confined to the 



apex of the body. The shell is represented by a homy plate (Fig. 353), which, from its 
consisting of a central shaft and two lateral expansions, has received the name of the 
pen. These animals are exceedingly active, and swim well. Their arms are frequently 
of considerable length, the tentacular arms especially, which in the genus Chiroteuthit 
(Fig. 354) attain no less than six times the length of the body. They are found com¬ 
monly in all seas. The common liritish species {Loligo vulgaris) is often thrown upon 
the beach after high winds; and this and other species are much employed as baits in 
various fisheries. 
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In the fossil family Bdemnitida, the structure of the internal shell is far more 
complicated. In its general form (Fig. 355) it resembles the pen of the 
Calamaries, forming a bload corneous plate, which terminates posteriorly in a 
regularly chambered conical shell (the phragmocme)^ which is famished 
with a distinct siphuncle. At its lower extremity, the phragfnocone is 
inserted into the base a firm, solid, cylindrical sheath, which evidently 
serves to protect Jhe phragmocone from injury when swiiAning backwards. 

From this provision it has been concluded that the Bclemnites lived in the 
neighbourhood of the shores, whjrc they would be in constant danger of 
coming into colfision with fixed objects. From impressions of these soft 
animals, which have been preserved in some fine grained strata, it appears that 
they closely resembled the Loligida in form; their arms were famished with 
rows of sharp hooks. ^ • 

The Oetopoda^a.rG distinguished by the possession of only eight arms, 
without the retractile tentacular arms of the true Cuttle-fishes; they are 
but rarely furnished with fins. The Ociopodida are naked animals, with 
scarcely any trace even of an internal shell. The arms are imited at the 
base by a broad membrane, which appears to be of great service to the 
Rnimnls in swimming. They are exceedingly active and voracious, preying Fip. 355. 
with avidity upon Crustacea and fishes. To this family belongs the common Belemnite. 
“poulpe” of the Mediterranean (Fig. 356), which is a regular article of food in the 
south of Europe. The Octopodidee not unfrcquontly attain a considerable size. 
M. Sander Hang mentions one, which he saw, of the size of a large cask. The tales of 
navigators attribute still larger dimensions to some of these animals, which have been 
said to possess arms of thirty, or even sixty, feet in length. ' From the same 
authorities it would appear that these giants have a mischievous and very disagreeable 
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these monsters in the act of ingulhng a three-master, an arm being twisted roiind 
each of the masts, and reaching nearly to the top! The Ifraken of Scandinayian 
superstition appears to be a still more exaggerated representation of one of these 
animals. Its existence was gravely alleged by Fontoppidan as the cause of the occa¬ 
sional disappearance of island! 

The ArgonautidoB are furnished with an external shell, the texture of which has 
obtained for it tho name of the J*apcr Nautilus. These animals aie remarkable for 
having two of the arms dilated into broad plate^ by the expansion of w'hieh, when 
floating at the surface with its shell reversed, the ancients, and many of the moderns, 
^ have supposed that the 

_Argonaut sailed gently 

along in his fragile boat, 

J on the surface of the 

summei* sea. This notion, 
^ consecrated as it is by 

poetical usage, proves to 
be entirely incorrect. The 
Argonaut uses its dilated arms to grasp its shell, whilst swimming backwards, like tho 
other Cephalopods, by the expulsion of water from its branchial chamber (Fig. 357); 
these organs also appear to secrete the shell, which is not attached to th.^ body of the 
animal. The male Argonaut is not provided with a shell. 


ri|;. sr)?.—Argonauta Argo swimming. 


We have thus traced, as fully as our space would permit, tho leading chhl-acteristics 
of the vast and varied scries of lnvt> tebrate aniinals. Throughout the c^assiflcation 
adopted wo have endeavoured to represent, as nearly as possible, the generally- 
received views upon this branch of Natural History, deeming that in a woik of this 
nature, intended for popular instruction, it would be more serviceable to furnish tho 
reader w'lth an intelligible account of the views generally admitted, than to run the 
risk of communicating erroneous notions by adopting the new and imperfectly deve¬ 
loped views which must necessarily prevail during the transition state of any depart¬ 
ment of science. For this reason we have retained tho division.of Kadiated animals, 
although, as we have already stated (page 86), the views of naturalists regarding 
those creatuios arc ip a V(‘ry unsettled slate. Tho study of these animals is attended 
with great difficulties. The very nature of many of them is but little known; and wo 
cannot expect that any satisfactory results will bo attained until oui- knowledge of 
their structuic, and especially of their development, shall have made avast advance. 

As it is, however, the classification of the lower animals has made a great advance 
of late years. The division Jtudiata of Cuvier insluded a heterogeneous assemblage of 
animals; and, in fact, with that Zoologist and his successors, served as a repository for 
anything that could not easily be placed elsewhere. Since the days of Cuvier many 
of these creatures have been referred to more suitable positions. The entire series 
of intestinal worms, as well as the Itotifera, haVe been removed to the Arliculatay 
and the Hryozoa to the Mollusca; whilst the entire division of the Frotozna is a 
dismemberment of the Cuvierian Hadiata. The animnJa still left in the Radiate 
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division are the Acaleph<Sy the Polypos (except the Bryozoa), and the Eehilwi»r>nata of 
Cuvier; but the differences between the last-named class ?ind the other Radiata are 
exceedingly great. • 

An apparently advantageous alteration in the classification of these animals has 
been proposed by Leuckart and Huxley. These Zoologists separate the Cuvierian 
Acalephce and Polypes from i^ieEehinodermata, thus forming with them agroup which the 
former denominates CmWhterata^ from the structure of the alimentary organs; the latter, 
Nematophora^ frofti the presence of thread-cells in the skin. According to Lcnekart, 
this group may be divided into thrge classes, one of which is composed of the Hydroid 
Polypes, the Discophora and the Siphonophora ; the second of the Asteroid and Ilclian- 
thoid Polypes; whilst the third includes the Ctemphora. The Echinodermala must 
then be regarded as veiy aberrant forms of tlte Ilclminthoid section of the Articulated 
division; this at least is Mr. Huxley’s view; Professor Leuckart has not told ug what 
ho proposes to do with the remainder of the RadXata. * 

Of the unicolJhlar constitution of the Protozoa^ considerablo doubts arc now being 
raised; and it seems difficult to reconcile the varied functions performed by these 
microscopic creatures, witji their supposed simplicity of structure. Hitherto, however, 
authors have generally confined themselves to the expression of doubt; and no satis¬ 
factory theory with regard to the constitution of these living atoms has yet been put 
forward. 

There are^two phenomena, or rather two modifications of the same phenomenon, to 
which wc must refer in this place, as they are exhibited by members of all the Inverte¬ 
brate groups of animals. These arc gemmation, and the so-called “ alternation of 
generations the latter being only a peculiar modification of the former. 

In ordinary gemmation, the original individual produe-es buds which gradually assume 
the form of their parent, and are then either thrown off, to load an independent 
existence (as in the Hydra), or retained in more or less intimate connexion with the 
parent (as*in the compound Polypes and Jiryozoa). "Wo have here, then, an “alterna¬ 
tion,” not “ gc'ncrations,” but of “ reproductionsthe ovum producing a single 
animal, which produces others exactly resembling itself by a division of its own sub¬ 
stance ; and all these are equally capable of both sexual and gemmiparous reproduction. 

The process by which the “ alternation of generations” is effected, differs in nothing 
from ordinary gemmation; but the result of the process is somewhat different. In 
the cases to which this name has been appli(?d, the individuals produced by gem- 
miparity differ more or less from their immediate parents; the functions of sexual repro¬ 
duction are confined to them, and tho ova which they produce give rise to gemmiparous 
individuals. There is consequently no such thing in nature as an “ alternation of 
generationsand tho phenomenon which has been so denominate^ consists simply in 
an altcrnabion of gemmiparous and sexual reproduction, in which the offspring of tho 
former process differs more or less from that of the latter. 

The observation of these phenomena has introduced considerable difficulty into the 
realization of the idea of an individual animal. We cannot regard every independent 
animal form as an individual animal, tince we know that many of them occur as 
successive phases in the development of particular species ; and pn the other hand, it 
is by no means easy to conceive that these active, independent beings, arc merely com¬ 
ponent parts, or organs, of a composite individual. Yet this appears to be the only 
satisfactory mode of explaining the phenomena in question; and we must therefore 
regard tho whole of the forms produced from a single ovum, until the progeny of that 
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DTum produce ova in their turn, as so many manifestations of the life of an individual 
animal. The sum of these manifestations, therefore, makes up the life of the animal. 
It has been proposed to employ th^ term zooidy to indicate thi' serrate manifestations 
which, when put together, constitute the zoon, cp* animal individual. The German 
naturalists have applied the term nurses (ammen) to the gemmiparous zooids. 

This view may perhaps be rendered clearer by a comparison of the phenomena with 
those of the metamorphosis of insects. In the latter the egg produces a sex-less indi¬ 
vidual {larva)y which undergoes certain changes before attaining its reproductive form; 
but during the whole of these transformations it still retains its perfect individuality. 
But if each larva gave rise to one or more sexual forms by gemmation, we should have 
a case of “ alternate generationand this really takes place in the Aphides (p, 164), 
if we may regard the viviparous specimens as gemmiparous larval forms. 

These phendmena pjresent very di^crent degrees of complication in different species 
of animals. Thus the individual Salpa (p. 239) consists of two zooids, one oviparous, 
the other gemmiparous; the Medusae exhibit a greater complication, the polypes produced 
from their ova often producing other polypes by Ordinary gemmation, from which sexual 
Medusa: again take their rise (scepp. 68, 69). The Cestoid worms also consist of two 
sets of zooids; the embryo is a cystic worm, always furnished with a head, and often 
producing several heads by gemmation; each head afterwards produces a scries of 
sexual zooids by gemmation, which together form the ordinary Tape-worm (see p. 88). 
In some Trematode worms the individual consists of three zooids: ,the iree-swimming 
embryo (1) ptoduccs a sac-like body (2) by internal gemmation; and this in like manner 
gives rise to a number of germs, which are converted directly into the sexual zooid (3). 
In the Aphidesy as many as eleven consecutive scries of gemmiparous zooids have been 
observed to intervene between two periods of sexual reproduction. 

.*We trust that these remarks, brief as they are, may suffice to furnish the reader 
with a tolerably clear notion of some of the most interesting phenomena iuttjie Natural 
History of the lower nnimals,^phcnomcna, the correct comprehension of which is of 
the greatest importance to the student of Zoology. 
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DIVISION V.-VERTEBRATA. 

Geneva! Chaiacten.-— In tho preceding Tolume 'we have traced the general 
characters ^nd classification of the four great groups of Invertebrate Animals; there 
remains only the fifth and highest divisibn of the Animal Kingdom, the VEnTEBBATA, 
including perhaps fewer species than some of the preceding divisions, but cidling for a 
greater share of our attention, both from its numbeiing amongst its members our own 
species and those which most closely approach us in organization and intelligence, 
and from the circumstance that nearly all our domestic animals, and the majority of 
those which are in any way useful to the human race, belong to its ranks. 

The most essential character of this great and important division of the Animal 
Eongdom, consists in their possession of a bony or cartilaginous internal skeleton, 
serving partly for the protection and support of the internal or^M, and partly for the 
attachmeuD of the muscles by which motion is effected. The admirable paper by 
Professor Owen “ On the Principal Forms of the Skeleton,” in a preceding volume, 
will preclude the necessity of our dwelling upon the structure of this set of organs at 
any great length; but the proper comprehension of this portion of our subject requires 
that we should famish the reader with a short account of the general principles upon 
which the bony framework of Vertebrate animals is constracted.^ 

Of tbia, the most essential and persistent portion is that called the tpine or vertebral 
column. It forms the centre of the whole skeleton, and serves to connect all the other 
parts of the stmeture, which are, in fact, merely to be regarded as its appendages. It 
ia never wanting in any of this diviaion, although in some of the lowest species 
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(the only ones, in fact, whoso title to a position amongst Vcrtcbrated animals has ever 
been disputed) it forms merely a serai-cartilaginous cord (the chorda dorsalis)^ present¬ 
ing a considerable resemblance to the earliest form of the vc .’tebral column in the 
embryos of the higher Vertebrata. 

In the majority of these animals, however, the spinal column consists of a number of 
segments {vertebra') united together in such a manner as to allow of a 
greater or lessrdegn c of flexibility (Fig. 1), ana giving rise to various 
appendages, of which sf)rae serve for the support and jirotection of the 
most important organs, whilst others sjssist in the motions of the animal. 

Each vertebra (Fig. 2) is composed of a centre or 
body (rt), a short more or loss cylindrical bone, which is 
articulated to its felloM's on cither side in various modes 
—sometimes by a regular ball and socket joint, some¬ 
times by tfie interposition of plates of fibro-cartilage between 
the flattened end-surfaces, or by the insertion of bag?s of 
fluid into cavities left in the same situation. From the 
upper surface of the body of each vertebra springs a bony 
arch (A), composed essentially of several bones, which are ustially com¬ 
pletely united together, and to the centre of the vertebra. 1'he apertures 
thus formed in the vertebra} constitute a sort of bony tube, through 
Verte- -v^-b-ich the central axis of the nervous system passes, and is thus pro- 
tcctcd from external injury. From this circumstance \hc arches formed 
by the superior appendages of the vertebral centre are denominated the neural arches 
(Gr. neuron^ a nerve).* The number of pieces of which the spine is composed, which, 
although vai-iablc, is always con-iidci able, confers a great amount of flexibility upon 
the entire coliinm ; whilst from the .shoitness thus acquired by the individual joints, 
the flexure of the whole is effected without any of those sudden bendings winch might 
injure the delicate and important organ that passes through their apertures. 'With the 
addition of a few bony processes, which serve cither for the attachment of muscles for 
the movement of the spine, or to contnd its flexion, either by their actual contact or by 
furnishing points of attachment for ligaments, we have the vertebra of the human 
anatomist. But the vertebral segment of the philosophical anatomist includes much 
more than this: it is completed by a second arch, formed of several bones, which 
incloses a space beneath the body of the vertebra; and this, from its protecting the 
principal organs of the circulatory system, is denominated the hccmal arch. The degree 
of dovclopmont of this inferior arch is very variable. It is often imperfect—that is to 
say, the bones of which its two sides are composed arc frequently not united at their 
extremities; and in«niany eases this arch appears to be entirely wanting. 

Of this second arch, the best examples are to be found in the ribs, the long curved 
bones which inclose the cavity of the chest in most vertebrated animals, usually 
articulated by a moveable joint to their corresponding vertebrae, and frequently united 
at their extremities to a central piece, the sternum, which completes the hfemal arch. 

At its posterior extremity the vertebral column is usually produced into series of 
gradually diminishing vertebraj, of greater or less length as compared with the body. 
These constitute the tail, which in fishes and whales forms the principal organ cf 
locomotion. 

At its anterior extremity the vertebral column terminates in a bony case, the skuU 
or cranium, of which the cavity incluscs the brain, or centre of the nervous system, 
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the spinal cord, which, as we have already said, runs through the tube formed by the 
apertures of the spined column, communicating with this central nervous mass by a 
corresponding opening in the base of the skull. Below and in front of this bony caso 
are several bones, forming the face and jaws of the animal, and the whole may bo 
considered as constituting the skeleton of the head. It is difficult at first sight to refer * 
these irregular and complicated bones to the same type of structure as the vertebne 
forming the spine; but the researches of several illustric^s naturalists, amongst whom 
none perhaps hive contributed more to the result Uian our countryman Professor Owen, 
have now placed it beyond a doubt that the cranium is composed of the neural arches 
of several vertebne, and that thclaones of the face arc the hmmal arches of some of 
these. According to the views of Professor Owen, the skull is composed of four neural 
arches, of which one {nasal) includes the bones forming the nose ; tlie second {frontal) 
is forfiied principally by the frontal bones ; the third {parietal) includes the,parietal 
bones, tlie alisphcnoids and the mastoids; and the fourth and*hindmo3t {occipital) the 
occipital bones, •which form only a single bone in many Vertebrata. The centres of 
these vertebra! form tlie floor of the cerebral chamber ; tliijt of the occipital vertebra 
constitutes the lower boundary of the large aperture, through which the sj^inal cord 
communicates with the biain. The bones of the face, the upper and lower jaws, arc 
the haiinal aichos of the first two of these vertebra), and the corresponding arch of tlic 
third vertebra, is the hyoid bone^ which supports the tongue and assists in its move¬ 
ments. Th? haimal arch of the fourth cranial verti'bra is compo.sed of certain bones of 
very variable forln, which support the anterior limbs, and although tlie^, in many 
Vertebrata, are removed to a considerable distance from the head, m the Fishes a^d 
some other members of the group they are actually articulated to the hinder part of 
the skull; and as, in all cases, they are evidently identical organs, analogy forbids us 
from giving them dilfereut derivations. 

The fore-limbs of the Vertebiata are regarded as appendages of this hmmal arch, and 
the hind limbs as similar appendages of another bony arch (the pelvis)^ which is firmly 
attached tij one or more vei tebra) at the posterior extremity of the trunk. The majority 
of the Vertebrata possess two pairs of these organs; but the hinder jiair is deficient in a 
considerable number of fishes, in the whales and some other animals, whilst tlie seii)cnts 
and some fishes are totally deprived of limbs. In none, how'ever, does the number of 
these organs exceed four^ The structui’c of tlie limbs is essentially the same in all vcv- 
tebrated animals ; and it is entirely by the modification of this typical structure that 
those multifarious and beautiful contrivances which adapt these creatures to such 
various spheres of action are obtained. It is, indeed, in the modifications which these 
parts undcigo, w'hilst still letaining their primitive character, that the natural theolo¬ 
gian finds the most stnking of those instances of design in ersation upon which he 
loves to dwi'll; and it is upon these also that the zoologist depends, to a groat extent, 
for the means of classifying and characterizing the numerous members of this important 


group. * . . 

The conformation of the bones of all the limbs is very similar. They commence by 
a bone, usually of an elongated, cylindrical form, which articulates by one extremity 
with the supporting bony arch; this is the bone of the arm cy: thigh {humerus or 
femur). At its free extremity, this bone furnishes a point of articulation for a pair of 
paraffel bones, forming the fore-arm and the shank of the leg; in the anterior extremity 
these are denominated the radius and ulna ; in the hinder limb they bear the names of 
tibia and fibula. They are frequently united at the two extremities, or even amalga- 
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mated, throughout their length, into a single flattened hone, which, however, generallj 
exhibits distinct traces of its original composition. 'When separate they also usually 
possess a considerable amount of independent motion, the ulnf and the tibia being 
firmly articulated to the extremity of the preceding bone; whilst the radius and JUuUa^ 
W'hich have lees to do with the formation of this articulation, arc capable of rotating to 
a greater or less extent round their more immoveable fellow. At the extreimty of the 
bones of the fore-arm and shank, the first of those of the hand and foot are articulated 
(the carnal and tarsal bones). These consist of a variable number of short bones, form¬ 
ing the wrist and the base of the foot with the heel, ^Beyond these come the metacarpal 
and metatarsal bones; these, five in number in many Vertebrata, aro airangcd in a 
transverse series, articulating by their bases with the carpals and tarsals. Their num¬ 
ber, however, is often greatly reduced, in many cases only one 6f them remaining. 
They aic followed by tbc phalauffcs, or bones of the fingers and toes, of which each 
metacarpal or metatarsal bone appears nomially to bear three ; like the preceding bones, 
they arc often reduced to a single series. We need not refer in this placl to the manifold 
changes which these parts undergo to adapt them for the varied necessities of tbc animals 
composing this great division."' These have been admirably desenbed by Professor Owen 
in the paper already referred to; and we shall have occasion, in the sequel, to notice most 
of them in characterizing the different groups into which these animals arc divided. 

An essential distinction from tbc articulated series of animals is to be found in tbc 
mode in which the jaws of the Vertebrata open. In the Articulata, the 'jaws always 
separate Iglerally, so that the opening of the mouth is in the same diVcctiou as the axis 

the body. In the Vertebrata, on the contrary, the jaws open veiticjilly, and tbc 
oral aperture is consequently horizontal, or transverse to the general axis. The muscles 
of vertebrate animals are also placed on the outside of the bony skeleton, whilst, in 
the Articulata, tbc external skeleton forms a series of rings, to the interior of which the 
muscles nx*e attached ; even in those Vertebrata in which the skin is covered with bony 
or horny plates, forming a deimo-skeleton, which may be regarded, to a certain extimt, 
as ai^logous with the external skeleton of the Articulata, all the moru important 
musrles still find their points of attachment on the true skeleton, the general structure 
of which we have just been describing. In the majority of the Vertebrata, the outer 
integument is composed of a flexible skin, of which the surface is usually covered wrilh 
scales, feathers, or hairs. . 

In the structure of the nervous system, the Vertebrata present a great advance upon 
all the animals of the Invertebrate groups. The centre of this system is far more con¬ 
centrated in its form, and exhibits a far greater preponderance over the other parts. 
It forms what is coiled the cerebrospinal axiSj and is composed of the brain, a mass of 
nervous matter inchosed within the cavity of the skull, and of a cord of .similar matter 
which runs down the canal formed by the neural arches of the vertebral column 
(Fig. 3). From the latter tBfe nerves are given oft', the ultimate branches of which are 
distributed to the various organs of the bodj. 

The brain, the seat of intelligence and volition, varies greatly in its development in 
the djll’ercnt members of this division. In man (Fig 3), and many of the higher 
Veitebrata, it attains a great prepoiidorance over the remainder of the nervou.i system ; 
ami the anterior portion, especially the cerebrum, or true brain, which is universally 
regalded a-i the organ of the mind, acquires a gieat d( velopment. In the lowir ftruis, 
sndi as the fishes, on the contrary, the br '.in is puiall; and, in many cn*! -, ^ bulk is 

made up principally of those parts which arc subservient to the organs oi .;p>,cal sense 
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These are alwaj'S ])Tes('nt in the Vortebiat:i; and, indeed, with but few excoiitions, 

all these aniruiils possess organs of sight, heaimg, smell, and taste, in a state of eun- 

siderable porfoction <»AViih one exception, anditoiy oigans 

arc possessed by all Vertebrata. In the lower forms, they 

aie indeed of very simple construction, and eompletol}' ' 

inelosi’d within tlie In-ad, with no communication with the iKjBf, IjA 

external world, so thuf it is difficult to imagine that thc'y ■' ' 

can furnish thdSr possessor with any distinct jiereeption of ~"'i||rwTw^^' 

sounds. By dogTe<“s, however, th^dr structure becomes more 

pel feet, and thej*, at the same tune, approach the surface of — 

the hi'ad, where they aecpiire an opening M'hich facilitates 

their reception of external impicsMons, and m Inch is often 

fiimished MUth a fiiniiel-like extcinal eai. by which the 

soiioioiis vibrations aie condiiited to the int*‘rnal organs. 'TAUi/f'^ 

Iflnli 

arc wantin a gicater lUiniluT of these creatines; 
but, as a general rule, the visual oigans aie iiresenl in 

gi'eixt i)erfectifh In the Fishes, the cavity of tlie nosi‘*is ^ W ff 

eompletel}'(losed posteriorly; but hi all other Vertebiata 

then' is a free jias-^age lliiough tins organ, eithi'r into the 

mouth or the phaijiix. In some forms, in which the sensi* 

of smell aiipi^irs to he very imperfect, the nasal cavity foinis 

lueic sacs, or simple tubes, for the passage of air to the 

lungs , Mdiilst in those which possess this sense in a state of ^ 

greater jierfectifn, the surface of this cavity is increased hy A’A ^ 

a complicated arrangement of bony cells, (lotlied with iiiucoiis 

membrane, and richly provided with iutvcs. The si'iise of J- 

taste IS (‘xereised by the tongue ; hut tins oigan is often of 

a hard and*horny consistency, or inodilieJ in other ways so _ w 

as to rendvj- its gustatory powers very doubtful, it is some- 

times capable of considerable movement, but fiequently im- ^ 

moveably attached to the floor of the mouth. \ ']\ 

The alimentary organs are very similar throughout the j\ 

group.' The mouth is goncrall)' furnished with teeth, Avhieh / / 

ai'o sometimes confined to the jaw'S, sometiiiies distributed 

overall tlie other bones which assist iii the torination of of Man, r/, ccrchuim , h, 

the oral cavity. In the Bird.s, the Tortoises, and a few other imtenoi lobe, <, umklie 

, T .1 lobe; f/, posteiioi 1o1h‘ , <•, 

Vertebrate animals, the teeth are ontiicly wanling. In the ccrebellmu; mcdui ii 

former, the jaws are covered with homy plates, whuth si'rve (iilyntfatispin.il rtiid. 

instead of teeth for the division of the food. In some of the lowest Fishi's, even the juM’s 
are absent. From the mouth a membranous tube, the waopkkgus^ leads lb a dilated jiortion 
of the alimentary canal, the stomach, in M-hieh the process of digestion commem e-, 
from this the food passes into a tube of vaiiable width, the intestine, in which the 
principal absorption of alimentary matters takes place (Sec Physiology). This leads 
to a posterior aperture, the amts, through which the refuse of the# dige.stive process is 
dischoi'gcd. The different parts of the intestinal canal have received different names 
from‘anatomists. The opening leading fiom the stomach into the intestine is deno¬ 
minated the pylorus; the part of the intestine immediately^llowing this is called the 
duodenum ; this is succeeded hy the small intestines, which are coiled together in a 


Fip. 3—Coiobto-‘'i)iTi:il 
of Man , a, p(‘rfhi iiin , A, 
iintenoi lobe, r, inuldie 
lobe ; f/, ])Osten()i lobe , e, 
cerebelliiiu; f*y medui'ii 
(AilynjfatiLspinal dfiid. 
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voluminoiis mass in the cavity of the belly, and terminate in the large intestine, which 

■s is continued, under 

f the names of the 
colon and rectum, to 
the anal opening 
(Fig 4). The largo 
intestine frequently 
terminates in one or 
more blind extre¬ 
mities {c/rra), which 
project beyond the 
point at which the 
small intestine en¬ 
ters it. Various 
ghirtJular organs oc¬ 
cur in the course 
of th§ alimentary 
canal. Of these, the 
— Small intestine sahvnry ylavds are 
situated in tlie iK'igh- 
hoiirho(VJ of the 
mouth, into which 
they pour their se- 
cretian dui-ipg the 
mastication of food; 
th('y arc wanting in 
the Fishes and some 
other aquatic ani¬ 
mals. Th(''hver, the 
largest of aU the 
glandular organs of 

the body, is placed close to the stomach, and pours its secretion, thehile, into that portion 
of the intestine denominated the duodenum, which also receives the saliva-like secretion 
of another glandular organ, the pancreas, situated in its immediate neighbourhood. The 
latter organ is wanting in some fishes. The spleen, a glandular organ peculiar to the 
Vertehrata, is also wanting in some fishes; it is contained, like the preceding, in the 
abdominal cavity; but its functions are not yet clearly ascertained. 

fhe blood in the •V*Drtchrata (with but a single exception) is always of a red colour. 
This is due to the presence in the blood of a multitude of minute red particles {glohde^^ 
corpuscles) of a roAd or oval ^oi'm, the fluid portion being colourless. In this par¬ 
ticular, the animals of this division dill'er from all the Invertcbrata, in which any per- 
ciqitihle coloration of the lilood is inherent in that fluid itself, and not duo to the sus¬ 
pension of coloured particles in an otherwise colourless fluid. The circulatory system also 
exhibits a completcncos which we do not meet with in the Invertcbrata; the heart, with 
the single exception of the Amphioxm, is always muscular, and the blood is carried to 
and from that organ in i^comydetc system of vessels,—^never, as in the majority of 
invertebrate animals, passi* through mere cavities hollowed out in the other tissues 
of the body. 



Small InlPRtine Rectum 
Fiji. 4.—Digestive apparatus of Man. 
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The structure &nd arraugonicnt of the circulatitry systciu prcpont considerable 
T&riatiuns, principally in accordance with the confer mat ion of the rchpiruUtry organs. 
In the a(juatic forms, respiration is effected by the agc'iiey of gills, which usually take 
the form of vascular bands, supported upon bony or eaitilaginous j)roeesses of the 
hyoid bone, and bearing an apparatus of minute laininrc, or tufts of filaiueiits, piTiucuted 
by capillary vessels, through which the blood passes, an.; is thus t'xposed to the action 
of tJio surrounding medium. The water ret^uired for resjuration is taken in by tho 
mouth, and passes out through openiifgs at the posterior part of that cavity, whence 
it passes over the branchial apparatus. In the Fishes, which pri'sent us with this 
form of respiratory appai-atus, tho heart consists only of two cavities, of which one 
receives the blood on its return from tho organs of the body, whilst the other drives it 
tlirough the gills, thence to be distributed to the various organs by tlie arti'ries. The 
air-breatbing Vertebrata are all fumisbed with lungs^ ceHulor or spongy organa 
inclosed in the 'javity of the chest, into which the air passes by the mouth, or nasal 
passages, and is retumt'd by the same route. The cellular texture of the interior of the 
lungs is permeated in every part by capillary blood vessqjs; and it is in these that the 
blood comes in contact with the air, and receives its revivifying influeucc. Hut tlio 
blood, in these anim^, instead of passing from the lungs directly into tho arteries, 
returns again to the neart, and is driven out from this into the arteries. In conse¬ 
quence of this arrangement, the heart acquires a more complicated stnicturc tJiaii in 
Fishes; the recijhent chamber (auriclt) becomes doubled, and, in the higher forms, tho 
cxpellent chamber [ventricle) is also divided into two cavities by a longitudinal pe¬ 
tition, BO as to form, as it were, two hearts, one suhsorvient to tlie respirator)' process, 
tho other to the general circulation. In addition to the proper blood-vessels, we meet 
in the bodies of vertebrate animals with a system of absorbent vesselconiiectod with 
the sanguiferous system, some of which convey the produces of digestii^ fr^i the 
walls of lAe intestinal canal into the circulation , whilst others, which ramify tlirough 
all the oBjransof the body, take up a clear fluid, called Igmph^ and cany it to the same 
destination. The former of these vessels aie denominated lacteals, from thc*milky 
appearance of the fluid contained in them ; tho latter lymphalicsj from the nature of their 
contents Both sets of vessels terminate in a common trunk, tho thoracic duct^ which 
discharges its contents into one of the principal veins in the neighbourhood of the heart. 

Tho nitrogenous waste substances arc got lid of by the agency of the urinary 
organa, of which the kidneys arc the most important; their secretion sometimes passes 
off by a particular opening; but is usually discharged into the hinder part of tho 
intestinal canal, and evacuated through tho anal aperture with the foecal matters. 

The reproduction of the Vertebrata is always sexual, and the «qft*8 are invarial% on 
Beparatt Individuxils. No authentic instance of hermaphrodism has ever been recorded 
amongst these creatures; and all the supposed cases of ihc occurrence of this pheno¬ 
menon have originated in the imperfect observation of peculiar malformations. 

The majority of the Vertebrata are oviparous animals, producing perfect eggs, 
which contain all the materials necessary for the development of the embryo. A few 
retain the eggs in the oviducts until the young are ready to be hatched, and these aro 
frequently denominated ovo-vfviparoua; whilst one class, the Mammalia, is composed 
of truly viviparous animals, in, which the embryo early acquires a vascular connection 
with the mother, and thus, deriving its nourishment frem her Mood, continues ita 
development to a far greater extent than could have been effected by means of tho 
materials contained in the impregnated ovum. 
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The (h’velopmcnt of the embryo always takes place from a given spot on the surface 
of the yelk, and never, as in many invertebrate animals, by the convorsitjn of the 
entire yelk into an embryo. At first th»! embryo forms a slight elevation at the 
surface of the yelk sac; this gradually increases in size, and forms a sort of disc, 
embracing a larger or smaller portion of the yelk, with a slightly elevated line running 
along its dorsal surface. In,this the rudiments of the spinal e^'rd and vertebral column 
soon make their appearance, followed by the heart and eireulalory syrtem. The yelk 
sac is gradually absorbed into the body of the Embryo, with the alimentary canal of 
which it stands in connection; hut in many eases*it forms a distine.t sae dejiendent 
from the belly of the young animal, and peisistcnt after this is I'xi hided from the egg. 

Divisions. —AVe divide the Ycrtebrata into five classes, of whiih the first foin arc 
composed of oviparous animals. Of these, the first includes the vast gtonj) of Fishes 

(l’iS(’Es), animals adapted cxclusivi'ly 
for an aquatic life, i^^spiringby means 
of gillsj and furnished witli a heart 
with only two cavities. Their ex¬ 
tremities arc converted into fins, 
and their motions arc principally 
effected by ^teral strolu's of the 
Fig. 5.—Cod-fish. expanded tail. 'I'licyarg cold-blooded 

animals, and their skins are either naked or coveicd with scales. The nose is usually 
i||^perforatc posteriorly. 

The second (dass, the Hathacuia, is formed by some singular animals, which arc 



furnished with gills for aquatic respiration, during the whole 
or part of theii oxist-ciice, although they always ultimately 
acqiAc l)j^igs and the power of aciial respiration. The nasal 
cavities open into the mouth; the heart is formed of three 

chambers ; the 



Fig. 6.—llyla, or Tree-Frog. 


blood is cold ; and 
thi* skin usually 
naked. When ma¬ 
ture, these animals 
are usually fiir- 
nibhed with four 
true feet. 

The other two 
classes of ovi¬ 
parous Vertebrata 
never possess gills 
at any peiiod of 
their existence. 



Fig, 7.—Tadpole, or Young 
• Batrachian. 


In one, the class of Reptiles (Reptilia), the blood is cold, and the heart composed 


I 



8.-~Croc()dile. 
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of onlj three cavities—one veutriclc and two auricles , llie limbt.. \r!i<‘n | 





I 

I 


arc adapted fer tevrestri d motion, aiul the skin is coveied with scales or bony plates. 
Tile iourth edass,* the 


liinls (Avi:s\ is 
of wa! iii-bl(K){led.animals, 
in wlin li tlu' lieait consist-^ 
of foui eh ambers ; the 

liiub^ are always pres(*nt, 
ant(‘nor ]iair heni^ 
adapted l‘>r tlii»ht, tin' pos¬ 
terior for •feiTestnal pio 
^iession,^and tin* skin is 
clotli(‘(l wRh featlieis. 

Tlu‘ fifth and la'^t class 
is conijfoscd of the truly 
viviparous Verlehrata, in 
which the youn^ are 
n()injshi‘d for a < onsidcT* 
able time aftm birth liy a 
I»eouliar secretion (milk), 
fuinibhed by ‘jiarticular 
glands in the mother. 
Ilcnco thi^ class is <1(‘ 
nfcunated Mammalia 
They lesemble the ihin^ 
m their waim blood, and 
in the stiiu'tuie cd* the 
heart; but then limbs are 
almost always iormed lor 
tein‘stiial piogieslion, and 
their bodies usually cloth, d 
with liuir. 



10,—Lemur, Mitli its young. 
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THE CLA 5? or FISHES. 


Class I.— Pisces, ob Fisues. 

General Charactezs. —The animals of this class, as already stctcfl, are exclu¬ 
sively aquatic, and all the particulars of* their structure indicate an adaptation to tliU 
mode of existence. The head is largo, and set ujion the trunk without the intervention 
of any distinct neck ; tlie body is usually of a spindle-shajpe, tapering gradually 
towaidfl the posterior extremity ; and tlio surfaee is usually smooth, without any irre¬ 
gularities which might impede the motions of the creature in its native element. In 
Its general form the body is usually rounded, or slightly compressed at the sides; 
sometimes this flattening proceeds to a much greater extent, so that the animal prcstuits 
the appearance of a broad band or oi’al disc, of which tlie edges correspond with the 
dorsal and ventral surlaees; in other cases the flattening takes place from uhorc, down- 
wai'ds, producing a dise-^ike body, of which the uiipcr and lower surfaces arc dorsal 
and ventral. 

Locomotion is always effected principally hy lateral strokes of the hinder extremity, 
accompanied, in the elongated species, by an undulating motion of the whole body. 
In accordance with this arra'ngement, the great bulk of the body of a fish is made up 
of powerful longitudinal muscles, whose office is the flexion of the sj)inc. 

The skeleton exhibits a great divisrsity. In the lowest form of animal referred to 
this class, which has been described by some naturalists as an Annelide, and regarded 
by others as a transition form connecting the Annelida with the Fishps, the only trace 
of the veriebrato internal skeleton consists in a semi-gelatinous cord (the chorda 
dorsalis), which runs through the body of the animal, and supports tlic central axis of 
the nervous system, ])resenting, in fact, a gr('at analogy with the earliest form in 
■which the skeleton presents itself in the embryonic stales of other Vertebrata. In the 
Lampreys, the devehvpment of the skeleton makes a little step in advance ; the chorda 
dorsalis acfjuires a firmer or somewhat cartilaginous consistenei-, and, in somq eases, ex¬ 
hibits slight indications of the segmentation of the vertebral oolumn. In these animals. 



I'lg. 11.—Skeleton of the Perch. 

also, th© brain is intdosod within a cartilaginous skull. As we advance, ■we find tho 
skeleton gradually acquiring greater firmness, ht'coming first cartilaginous and after¬ 
wards bony. In some eases, however, the centre of the vertebral column retains almost 
its original consistency, when the peripheral parts have arrived at the state of cartilage. 
In nearly all fishes which have tho vertebral column in a bony or cartilaginoua oun* 
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dition, and formed of distinct vcrlehroe, tin* bodu's of the latter arc hollowed out, Ih.th 
before and behind, into conical cavitie.s, the aj)ices of which usually meet in the middle 
of the vertebra. Thes# cavities arc filled with a gt'latinous matter, the remains of the 
embryonic chorda dorsalis. Only a single fiali » knovra in which the ossilication of the 
centres of the vertebrae proceeds further than this, this is the Lepidosteus, or Bony 
I’ikc of America, in whifh each vertebra is furnished with an anterior convex, and a 
jwsterior concavej articulating surface. Th(*, superior or neural arches of tlu* vertebra) 
usually terminate in very long spinous processes. The inferioi, or haimal arches, exhibit 
a similar structure in the caudal region of the body, where they form a bony canal for 
the passage of the principal vessels, and, in a few instances, thi* same eonfonnation 
extends into the abdominal region; but here wo generally find a series of processes 
extending laterally from the bodies of the vcrtebrir, bi'aring ribs which inclose the 
abdominal cavity. The lower extremity of thp riba is always free, as there* is 
sternum for their attachment. 

The structuttuifrthtt •dHill, in Fishes, partakes of the xuriaHe character of tlie rest 
of tlie skeleton. In the lowest forms it is n nearly mcnibr^yiifl expansion of the soft 
oord which here take% the place of the vertebral eolumn* which gi;5jd\i,alJy acquires 
cai:;^^£ipous supports. In the liighcr Fishes, with cartilaginous skeletons—such ns the 
Shar]i^ andliaya—this skull is a cartilaginous case, funnud of a single .piyce; but in the 
bony fishes this becomes ossified fiom numerous centres, and the skull in tlu'se is 
usually of a very complicated construction In most cases, liowever, the primitive 
cartilaginous skull is more or less persistent, so that in some instances the bony plates 
may be removed aftoi the head has been boiled, leaving the brain for the most part 
still inclosed in its cartilaginous covering. 

The sk yllof a bony fish (Fig. 12) is of very complicated structure, the number of 


bones of which it is composi'd 

being veiyr ^considerable. The . 

prlni'nm afC the occiiutals, the ♦ — 

sphenoids, the ethmoid, the jia- }' l 

rietals, the frontals, an3 the tern- ^ 

porals ; the .hasi-OjJcipital bone, ^ 

forming the lower boundary of - 

the aportm'C through which the I • ' 

spinal cord quits the skull, exhi- t p to 

, ^ Fig. 12.—Bones of the head of the Pike, 

bits on its posterior surface the 

‘ ^ ir, cranium ; or, oibit; n, nasal cavitieb; im, intermaxillary 

CAinical cavity which has already bone ; superior maxillary bfme ; lateral partition^ 

been dccenbed as charac’toristic "eparuting gills from mouth; p, to, oj^ bones ol operculum, 

or gUl-cover. 

of the body of the piscine verte- m 

bra, and articulates ia the usual way with the first''V4ntcbra of the spinal column. 
The general form of the head is that of a pyramid with the base directed backwards; 
the orbits arc placed o^ the sides, and the nasal apertures a little in front of them. 

The iip pgT -jaw is formed of the maxillajy and intermaxillary bones, of which 
the letter usually bear tiyjth, and form the actual margin 6f th^ mouth; whilst the 
former, as a general rule, are unarmed, and lie concealed in the flesh behind the intcr- 
maxiUaries. These arc Ijgnt back at an angle at their inti'rior portion, so that they 
consist, in fact, of two branches, of which one serves, as just described, to form the 
biting edge of the mouth, whilst the other is rjsceived in a groove at the end of the nose, 
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in which it tjui move froely in those fishes which have a protrusihlo mouth. The 
palate is formed of thr.ee hones. the palatine hone, which is usually armed with 
teetli, the transverse bone, by which the palate is generally articulated to the oranium; 
and the pterygmd bone. The vomer afeo assists in the formation of the rQof of the 
mouth, and is usually armed with teeth. 

The two sidc8„yf .thiilowcr jaw arc usually firmly united ^t the ^anterior extremity, 
but rarely ioined by ossifLeadou. Eaehside is composed of several picpcs, usually throe, 
but sometimes four or more in number Of j^ese oj^y one—t]ie anteiioiv-ia^jirnishcd 
with.teeth; the basal hone articulates v'ith a sortoif bony partition, formed of several 
bones immoveably articulat(>d, u liieb are also firmly attached to the skull in several places. 
The opercula, or gill covi'rs, arc also dependent from these bones. These are usually 
Composed of foiiir bony plates, of which the hrst—the proopcrculum—is a somewhat 
crcsc('lVt-shaped jncce, f;{.tcn(ling front the cranium to the articulation of the lower 
jaw (Fig 111), v'bilsl the others, which arc distinguished by partienj^ar names desciip- 
tive of their relative position, are movoably articulated to the preopcrculum, and servo 
to close the branchial aperture. The relative size of these plates, their forms, and 
general structure, furnish tlie zoologist with excellent charactcr%for the diserimination 
of genera and sjieeies. 


Below these hones 
we find the kyoid 
arch, which attains 
a great development 
in fishes, and serves 
to support, not only 
the fopgue, hut also 
the respiratory aj*- 
paratus (Fig. 13). 
From the front of 
this arch a peculiar 
bone (the Ltaigual or 
glo&sohtjal) peni*- 
trates to the apex of 
the tongue, where 
it is frequently co- 
vffred with UicUi. 
Behind, this the 
hvoid hone forms 
two branch^, Gsiyjt' 
of which is at- 
taohed . to the pro- 
qperciUum of its 
own side Ijy a small 
bone called the 


atyhidja-sU^yal -' 



branch a variable 


c ph ar s or v 



CO ca ah h r h I 


Fir, 13.—BoncK of the head 4 the Perch, after the removal of the jiWB, 
lateral partition, and oj^erculum, on one side, to sboi^ the interior of the 
mouth, and the hyoid apparatus ; r, cranium; or, orbit; r, vomer 
(armed with teeth); tm, intermediary; dp, teeth impliinted on the 
]mlalino arch; w?, lower jaw; //bone; 6, latertil blanches 
of the hvoid apparatus; «, process for the attachment of these to tho 
lateial partition; r, r, branchio-steRal rays; a, branchial arches; ph, 
Bupei vor phciryiiRcal boneb>, ar, articular surface by which tlie lateral 
j)rirtitic)n ih attached; o to h, bony framework supportinRthe pectoral 
lin, ft; ft and o', Kca]mla divided into two pieces ; h, humerus; ab, bone 
of the foic-arm , ca, bone of the carpus ; co, coracoid bone. 


number of slei^der-qyrvcdBoncs. is articulated; these are called btmtpitiQ^stegal; they 


support a membrane called the bran^io-stcgal ipom ljranc, tvhose office is ta^losalke 
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gilUlit from beneath, lichjnd these, supported at one extremity ui4l the hyoid bono 
and articulat(*d at tho oilier to the bones of the cranium, arc four pairs of bony arches^ 
formed of two pieces in tVe cartilaginous fishes, but usually ('onsistiiig of four in the 
bony spec ies. On the out4lk these arches bear‘the branchial laimnir, but their inner 
surface is usually armed with spines or .teeth. They arUuulato with the orauium by 
small bones oallod th0 .1’vperior pharyngeaU^, which, like all the otlier hones in tho 
neighbourliood of ,the mouth, arc often armed with tec'th. 

The surface presented by h’fehes to the surrounding element is greatly increased 
by the peculiar organs calledThese are of two kinds. Some plaecsl in pairs on the 
lower sui face of llu> body ai e the! analogues of the limbs of the higher vertebrated animals; 
whilst the others, situaft'd single on the median lim* of the body, are to he regarded as 
appi'ndages or developments of the cutancams system. former never exceed four 

in number ; hut one or both pairs are frequcntly,ahsent. • * 

These organs received different names in aecordanec with thc'ir position on 

the body (Fig. 14). Of tlie two }>air of 
fins corresponding with the limbs of other 
Vertc'hrata, one pair has recoivi'd the 
naiiK' of in etoral Jitn, fiom their being 
sitiiateiT on tin’ breast inmu'diately behind 
the branchial aperture; they arc the 
analogues of the anterior members. Tlie 
repiescntatives c)f the liind limbs of other 
vorlelnated animals arc denominated 
vrnirnl fins^ their normal position being 
on the belly, (dose* to tho anus. These 
fins, howevcT, are liable to great changes 
of position, being often advanced close 
under the jioctoral fins, or even sometimes 
placed before these, quite on the throat of tho animal 'I'lie single or median fins are 
lather variable in numhii. The dorsal surface usually hears one or more of these 
9\ srans, called dorsal fins ; similar fins occur on the ventral ^faco behind the anus, 
ealh'd anal fins; and thi' extieniity of the tail is almost alwaj^fumished with a broad 
expansion, iha caud(d /yq which is the jiincipal agent in progression. ]n soini'fishes 
the median fins arc continuous round th(‘ ivholc posterior portion of the body ; and this 
is the condition in wduch these organs first make their appearance during the develo]^ 
ment of the embryo in all Fishes, the suhsoqiient changes which take place in the 
arrangement of the parts being due to the unequal devolopmcjit of the bony rays 
which support and stivleh tl|^ membrane of which the fins arc composed. ^The struc¬ 
ture ffnd arrangement of the rays variife greatly in the different ^oups of Fish, and 
will be I'liferrcd to hereafter. 

The pectoral fin in all fishes ttnsists essentially of the same parts as tho anterior 
limb of any other vertebrated animal. Concealed within the skin, immediately behind 
the branchial openings, we find a bony circle coifiposed of several pieces, representing 
the shoulder blade, with the coracoid bone and clavicle (see Fig. ; this supports the 
Ifcme^of the arm, wliiih are usually very short, and hear a scries of carpal bones at 
their extremity; the latter support a number of short cylindrical joints, from which 
the rays of th(' fin taki* thi'ir rise. The internal supports of the ventral fins never 
present such a close resemblance to the pelvis of the higher Vertehrata as do those of 


d- di 



Fic. 11.—lU'iirded luiwirit; position of 

fin*=; pcctot.tl (iTi , f, “jitral hn , f/i, 
(if)isal. Mccniul (Lirh.il , caudal; a, anal, 
o, opciiuif; 'ol gill -covers. 

\ 
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the pectorals to We scapular arch. AVhcn situated in their normal position in the 
ahdom(‘n, they always consist of cartilaginous or hony pieces lying fieely in the muscles 
and quite unconnected with the vertebral column ; but when tfee tins arc advanced from 
this jiosition to the neighbouidiood of the pectorals, their internal supports are attached 
to the scapular aich of this latter members. 

The skin of the animals of this class is almost always j^otected by a covering ol 
scales, which are sometimes of a horny and sometimes of a bony texture. Very few 
fishes are destitute of this scaly covering, which, ho^'cver, is verj' variable in its 
distribution—its component i)artH being sometimes'placed so close that one scale lies 
over the othei like the lih's u])on the roof of a house, sonu'times fitted togeth(>r exactly 
by tlieir edges, and sometimes scattered irregulaily over the surface of the skin. The 
diffi'vences in the form and j^rueture of the scales is of great importance in the elassifi- 
catiori'of Fishes , and Frofessttr Agassiz even considi'rs thatthej’ stand in such intimate 
relation with tin* gimeial organization of the animals, that he has p'oposed to employ 
them as juimary cliaracters for dividing this great group into orders. This system has 
only been partially adopted by sueeoeding naturalists—as, although it is admitted on 
all hands that it has been of great .service, esiieeially in facilitating the study of fossil 
Fishes, there can he no doubt, tha^ it has the defect eommon to all systems foun^d 
upon (haracters derived from a single set of organs—that of separating nearly allied 
animals, and bringing others which have no mutual aflinity into close.juxtaposition. 
The most ordinary form is the thin horny scale, such as wc meet with upon most of 
the common eatable fish. These consist of small liomy jdates, gimerally ol a more or 
leas oval form, which lie one over another, exactly like tib's, and are usually arranged 
in such a manner that eaeh scale, heiiig partially covon d by two scales of the preceding 
row, only exhibits a somewhat tnangulai portion of its own surface. These b<-ales are 
peculiar to the osseous fishes. They an* found to consist of two layers, of which 
the lower is of a lutniy texture, whilst the upper resembles enamel. Tllr sealcs aie 
usually marked with concentric and radiating lines, of which the forme'/ appc'ar to 
belong to the outer and the latter to the inner layer. In some Fishes they pie.scnt a 
Bmooth outline—these arc the Cycloxdex (Gr. kuklos, a circle) of Agassi* ; whilst in 
others, forming the ori^ Clemidei (Gr. kteis^ a comb) of the same author, the hinddV 
margins of the scales arc set with spines. 

Another form of scale, exhibited by verj’ few living species, although the Fishes of 
which it is cliaractcristic were at one time almost the only representatives of the Verte- 
brata existing on our planet, is composed of a hard bony substani o, ccveri'd with a coating 
of enamel, which often resembles the enamel of the teeth in structure. These scalcs aic 
much thicker and larger than the horny s(!alcs, and are usually of a rhomboidal form, 
arranged side by side without overlapping, although, in aiifew'^ instances, they resemble 
the homy scales in arrangement. The Fishes furnished with this bony armour are 
called Gattoidei [Gr. gams, splendour) by Agassiz. In a thiid form the bony matter 
and enamel is distributed more or less iiTegularly cl^er the surface of the skin ; somc- 
timee, as in the Sharks, projecting from all parts in the form of small grains, and some* 
times, as in the Rays, forming larger discoid organs, from the ccnlie of w'hirh acute 
spines, resembling teeth in their structure, frequently project. These are the rigeotdei 
(fir.plax, a plate) of Agassiz. ^ 

A line of peculiar scalcs, each of which is furnished wdth a minute tube, may he 
observed running along the sides of most fishes; it is called the lateral line, and its 
peculiarities are of considerable importance in the discrimination of genera and species. 
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The* liltk' tulios lead into a canal which follows the course of the latoral line, and which 
has been generally considered as suhseivient to the production of the slimy matter with 
which the surfa«;e of FitVt-'S is usually so plentifully indued. It seems probable, how¬ 
ever, that this slime is, in reality, the representative of the outermost layer of the 
skin, and th|| the so-called mucous ducts arc coimectcd with the e.'corciso of some 
sjiecial sens(', as they comraunieate with a very singular apparatus of tubes inclosed in 
the hones of the head, aiA fumished with a iieculiar .anangi'nient of nerves. 

The colours of fishes are diu' to the presence of coloured fatty matters in the skin; 
but the beautiful metallic tints displayed by so many of them are produced hj' numerous 
microscopic platfis, apparently of a horny nature, which arc distributed over the 
surface. 

In their nervous system, fishes exhibit a striking inferiority to the generality of 

veiTehrate animals.*The cranial cavity isfjniall, 
hut even this is only partially occupied by the 
brain, which is of very small sizi* when com- 
paiedwith tl<k body, or oven Avith the other 
parts of the nerAmu* system. It is distinctly 
divided into three parts, of which the anterior, 
representing the ecicbral hemi.>-phercs of the 
higher Yertohiata, is usually small; whilst the 
middle division, from w-hich the optic nerA'cs 
take their rise, generally forms a considerable 
portion of the biain. In the Sharks, however, 
the general perfi'ction of AA’hich contrasts strongl y 
with th(‘ cartilaginous nature of their skcleti.n, 
the cerebral hemispheres generally predominate 
over the other parts of the brain (Fig. 15,11); 
and from this and other circumstances, these 
fishes appear to be entith'd to take the first rank 
in the class, although zoologists generally, look¬ 
ing only at the inijierfect ossification of their 
sfceletpns, have assigned them a very ditterent jiosition. The olftuitory lobes constitute 
an interior prolongation of the brain, and are usually of very large size. 

The organs of the spi'cial senses are, as usual, situated upon the head. The nose is 
usually formed by a double caAuty lined Avith a folded membrane ; each cavity opens on 
the snout by one or two apertures ; but, exci'pt in one or tAA'o instances, there is no 
communication between the interior of the nasal cavity and the mouth, or pharynx. 
ITic eyes are large and flat, usually placed on the sides of the hoad,*iuid funpshed with, 
six mjjpcles for their movemeAt. The auditory organ is completely inclosed Avithin the 
bones of the head, and usually consists of a sac containing two otolithes, and a vesti¬ 
bule supporting three semicircular canals. In the Sharks, and their allies, w'c also find 
traces of a communication between the internal car and th(! outer world. The sense of 
taste is probably by no means acute in fishes ; and as their scaly covering must neces- 
I sarily render their general surface rather insensible to external impressions, they aro 
j often fgrnishi'd Avith special tactile organs, in the shape of filaments, surrounding the 
! mouth (Fig. 14), or detached from the pectoral fins, which probably assist them in their 
* search for prey. 

I A few fishes arc furnished with a peculiar apparatus, which confers upon them the 




Fi(r. 15.—'brains of Fishes. A, Cod ; B, 
Shark, lobes; cA, cercbi.il 

heiiiisphcros ;<%>/>, middle br:iin, liiw 

t() optic nerves , cr, cerebellum; 
cord. 
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Bingular power of communicating an electric shock to any animal with which they 
come in contact. The apparatus consists, in all cases, of a mass ol gelatinous colvimns, 
sei)ar.'itc(l by membranous partitions, which arc richly furnisli^'d, both w ith vessels and 
nerves. The only fishes by ■^diich this curious jjropcrty is undoubtedly possessed, arc 
the Gijnmotm^ or Electric Eel of South America, the fishes of the gcni^Thr^eofo, and 
the Malapierurus and Mormyrus of the Kile. 

The structure of the alimcntaiy canal is often very comi)lJ"i.'atcd. There is scarcely a 
bone that assists in the formation of the oral cavity that is not often fu.*ni.sh(>d with teeth, 
although these organs are usually developed ujion particular bones. The ui)])cr jaw 
generally bears two parallel rows of teeth (Fig. 13), one attached to tJie intermaxillaiy 
bones, and the other to the palatine bones; the vomer also is commonly armedu ith teeth. 
The teeth in the lower partof the mouth arc usually confined to the Ipwer jaw and lingual 
bonc.^ liesidc's these, the branchial arches and the superior and inferior idiaiyngeal 
bones are almost alwa^’s funiishcd with teeth, forming a sort of traj) at the eiitranee of 
the (psojdiugiis. The tooth are not inserted into sockets as in msii and many other 
Ycilebruta; they are merely att^sbed to the surface of the bone uixm >\ Inch thc'y are 
sujtpoited. In some case'’, they arc simply imbedded in the skin of the mouth ; in 
others they are attached by means of ligamentous filaments, and these arc frequently 
moveable. In most fishes the teeth are constantly changing dining the life of the 
animal, the older ones falling out to give, place to others which are develojied in their 
neighbourhood. They vary greatly, both in their cxtemal form and mi their internal 
structure. The simplest form i.s that of a cone ; but they are fK-quCiitly conijires^ed so 
as to constitute cutting organs, or widened into grinders. I’lu' eonieal teeth arc often 
minute, and set very close together, so as to form a vidvet-like snrl'uei'. 

The (psoidiagus is usually very muscular, and the stomach large. The pyloiic 
aperture is generally furnished with a membranous valvt*; and behind the pyloius 
there aio, in most bony fishes, a variable number (from one to sixty) of blind 
appendages, or ea'ca (called the apjiciidagcs, or ewea), vhich arc eonkideied to be 

the rejiiesentatives of the pancreas, vdiich, in factj^occupios their ])lace iiv-oe cartila¬ 
ginous fishes. From this point the intestine is moio or less convoluted in the abdo- 
min.al cavity, until it terminates at the anus; in some Fisho.s the colon is furnished 
with a 8])iral arrangement of valves, serving to increase its surface. The anal ajiqrtui’O 
is usually ]daeed at the posterior pqrtion of the ahdomen; but in many cases it is 
rcmovi'd fuithor forward, and sometimes even opens close under the throat. Tlu; liver 
is usually of great size ; it is almost always funii&hcd witli a gall bladder, and tho 
gall-duets ojjen into the intestine, close behind the pyloric aperture. The spleen is 
also invariably present. 

Almost all Fj^h*8 are predaceous animals, attacking and destroying indiscrimi¬ 
nately all the weaker inhabitants of the waters, such as Insects, Worms, Crustacea, and 
Mollusoa, and preying with avidity upon the smaller individuals of their own class. 
Many of them are excessively voracious, seizing upon everything that comes in thcii 
way: those aie always furnfched with a forniidahlo apparatus of teeth ; others, which 
are not provided with such powerful ofiensivc w’capons, confine their depredations to 
the smaller and iporc helpless aquatic animals. Very few feed upon vegetable 
matters. 

The respiration in all fishes is aquatic, and we meet with no instance of tnie 
lungs in any members of the class Many species, hoM’Over, possess a large sac-hke 
organ, containing air, which, as it is often connected wfith the oesophagus by a tube, 
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niust be rcj^arded as to a certain extent analogous to the lungs of air-breathing Vorto- 
brata. This sac, which is known as the air-bladder, has, however, nothing to do with 
respiration ; it receives blood from the arteries and returns it into the veins, and the 



Fig. 1C.—Cl. culatory Sy'^tf’tn of Fish. 

a, branclnal arteiy; b, arterial bulb; 
c, vciitiicle; .luiicle; e, venous 


air which it incloses is probably derived from this 
fluid. Its office is to lessen the specific gravity 
of the fish, and it is fiiniishi'd with a muscular 
apparatus, often of voiry curious e(*nstnicti()n, by 
means of which its capacity may be clmng('d, .‘so 
,as to render the animal heavier or lighter than the 
surrounding medium. 

The mechanism by which respiration is efli'cted 
is as fidlows —The gills arc composed of a nutuber 
of membranous laminm, fjirnishcd with wiinutc 
blood-vc.sscls, and supported upon bony or cartila¬ 
ginous aiche.s, which .surround the pharynx. 
These arches are .scj)ar.atcd from each otlier by 
slits; and the water Avhich is drawn into the 
])harynx by a movcnu'nt of deglutition, pa.sse.s ofl' 
through these slits, and ('scapes by the ojiercular 
aperture. I'hcse organs arc; fitted exchusively for 
acf.iatic respiration. Unless the gill-larainac are 
sill rounded by moisture, and, as it were, suspended 
in the .surrounding medium, the majority of fishes 
soon di(', from the clogging of those delicate organs 
and the rapid desiccation of tlu'ir surface. Homo 
s))ecies, however, aio furnished with a special ap¬ 
paratus to keep their brcatliing organs moist when 
in the air ; and a few others, which have no such 
provi.sion, ajippar to ho very little affected by a 
tem])orary absence from their native element. 

With blit a single cxcc’ption, all fishes possess a 
muscular heart, which is situated under the throat, 
usually within the angle formed by the two sides 
of the scapular arch (Fig. 16). It is compo.sed of 
two cavities,—an auricle, which receives the blood 
on its return from the body, and a ventricle, which 
drives it again into the system. The blood, on 
1< ifV'ing the ventricle, passes thro'ftgh a main artery, 
wbicb is usually bulbous at the base, and, in many 
fislies, is covered in the same part with a powerful 


siims; /, vena liver, &c. ; ff, nj^|f.i;ular coat, and furnished with a valvular ap- 

IntCbtine; A, vena cava; », vessels of ^ ^ • i 

me gills; A-, dorsal at tery ; I, kid- pnratus. From the continuation of this arterial 


ncys; »?, dorsal aitery or aorta. bulb, which runs forward, the branchial ve.ssels are 


given off on each side ; these conduct the blood, which is still in thtf venous state, into 
the gills, where, in passing through the numerous capillary vessels with which the sur¬ 
face of those organs is covered, it comes in contact with the water, and undergoes that 
change which it is the object of rc'spiration to produce in the blood. After passing 
through this network of minute vessels tlic blood is again collected in larger veswls, and 
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convoyed to the aorta, or principal artery, which runs down the whole length of the 
body immediately below the vertebral column, giving off branches to the various oigans 
during its passage. After passing through the capillary vessels of the body the blood is 
again collected in the veins, which convey it into a great vein running up towards the 
heart, called the vena cava. In its course towards the heart a portion of the vemous 
blood IS, however, diverted iqto a pecuUar system of veins, calk d the system of the vena 
j)oria, which ramihes through the substance of the liver; the kidneys«are also supplied 
with venous, blood. Thus the heart in Fishes acts both as a systemic and a respiratory 
heart, a single contraction of the ventricle serving to propel the blood t^ot only through 
the vessels and capillaries of the respiratory apparatus, but idso tlirough those of the 
general circulation ; W'hilst a portion of the fluid also passes through the capillaries of 
the liver and kidneys. 

The last-mcnlioned brgans arc usutJly of very large size, and lie in the immediate 
ncighbouihood of tlie vertebial column. The ureters are much branched at their oiigiu, 
but afterwards unite to form a single canal, w'hich often assumes the foim of a bladder; 
and ih(' secretion is discharged sometimes into the rectum and sometimes by separate 
apertures situated close behind the anus. 

These animals are all essentially oviparous. The ovaries, w'cU laiown und('r the 
name of roe, are generally of large size, and, when fully distended w'ith ova, occupy a 
considerable portion of the abdominal cavity, which they often distend to a great 
extent. The number of ova contained in the ovaries of a single fislms often enormous. 
In most Ashes the mature ova are carried out by means of an oviduct, which opens 
either into the last portion of the intestine or by a separate aperture immcdiJitely behind 
the anus. In a few the oviduct is wanting, and the ova, when ready to be deposited, 
break: through the walls of the ovaries into the abdominal cavity, W'hcnee they escape 
by one or more apertures. The male organs occupy the same position as those of the 
female ; they arc commonly known as the soft roe. The mode in which thoir contents 
are evacuated presents much the same differences as in the female. As a gvmral rule, 
j* the products of these organs are discharged at once into the w’atcr; the fish usually 
resoi'ting in crowds to tlie same spot for the purpose of spawning, so as to secuie the 
impregnation of the ova. This is evidently the object of the curious instinct wdiich 
prompts BO many Ashes to undertake migrations in vast shoals, and often to gicat 
distances. The Herring, the Pilchard, and the Mackerel are examples of fishes which 
perform considerable journeys in search of a proper place in which to deposit their 
spaw^n. The Salmon is also very remarkable in this respect, from the pertinacity with 
which it continues its eoiuse from the sea, in which it habitually resides, in order to 
deposit its ova in the*small streams near the souses of rivers. The spawning appears 
to take place only once a year. 

Many fishes, however, arc what is called ovo-viviparous; that is to say, the ova arc 
retained within the oviduct until the complete evolution of the embryo. The mode in 
which the impregnation of the ova is effected in these cases is not exactly known. ^ 

Fishes appear always to select shallow water for the deposition of their ova; but, 
beyond this, they dot not generally exhibit any care for their offspring. A few, how¬ 
ever, form a sort of nest for the protection of theii* eggs and young; and in some 
instances, the male remains as a guard over the fry until they have acquired sufficient 
strength and agility to venture forth into the world. The htUe Sticklebacks 
! (Oasterosteus), so common in all our ponds, furnish an interesting tatample of the 
I exercise of this instinct. 
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Divisions. —The classification of Fishes has always presented considerable difficulties 
to the naturalist. Linnaeus, who placed the cartilaginous fish amongst the Amphibia, 
divided the bony fishes into orders according to the position of the ventral fins ; Cuvier 
founded his primary groups upon characters derived from the consistence of the skeleton 
(cartilaginous or bony), subdividing these into orders in accordance with tlic characters 
presented by the fins an€ gills ; and Professor Agassiz aft^iwards proposed the system 
to which we have already referred, founded upon the structure of the scales. 

Tho arrangement here followed is nearly identical with that proposed by Professor 
Muller in his valuable memoir on the Ganoid Fishes, published in the ‘‘ Transactions 
of the Berlin Academy ” for 1844, in which, by combining tho systems of Cuvier and 
Agassiz, and making such alterations as his own extensive acquaintarice with tho 
animals suggested to him, he has succeeded in arranging the members of this (^fficult 
class in a far more satisfacloiy manner than auf of his piedecctsors. 

We divide tlu.*class of Fishes into five great orders.* In tho first, the Lcptocardia, 
the ^iart is entirely qb^ent, and the circulation is effected by tho pulsations of the gi oat 
vessels. The vcrtebi'al column is represented by a gclatinoi*s band supjiorting the spinal 
cord, and the lattcir exhibits scarcely any traci'S of cerebral organs at its anterior 
extremity. The fishes of the other four orders have a distinct muscular heart, com¬ 
posed of two chambers. In the fiist and second, the .Tperture leading from tho ventricle 
into tho artery is furnished with two valves, and the base of the arteiy is destitute of a 
muscular coating ; In tho oth(;rs the valves at the entrance of the artciy are wanting ; 
but tho inner surface of tho latter is furnished with numerous valves, and its outer 
surface is clothed with a muscular coating. Of the former, the Cydostomata are furtlier 
distinguished by thek Q,8rJ^lqginous_skeleton, their sn.f»-1ikn opening by a 

seiics of apertures along the bides behind the head, and theii round gueklWg mouth 
without jaws; whilst the Tdcostia have a well-developed bony skeleton, a mouth 
famished W4th jaws, and free branchial organs concealed under an operculum. 

The ^j^ioidea^ forming the first order of fishes with a muscular arterial bulb, 
resemble the Toleostia, in having free branchiui, covered by an operculum. The 
skeleton in this order is sometimes bony, sometimes cartilaginous; and tho skull is 
more or less covered wi th bony dermal plates. In the second order, the Sdaehia^ tho 
skeleton is always cartilaginous, the gills ai'e fixed, the water used in respkation passing 
off through a series of openings, coiresponding in number to the gills, and the head is 
never eovered by bony plates. I, 

In accordance with tho views of Professor Owen, and many otter naturalists, we 
have removed the Selachia (including the Sharks and Hays) to the head of the class, 
a position to which they are undoubtedly entitled, on account of Ai# evident apju'oach 
which the/ make, inmany important particulars, to the higher groups of tho Vertebrata. 
This alteration has also necessitated tho removal of the Ganoid fishes, which in any 
system must occupy a position intermediate between tho Teleostia, or bony, and tho 
Selaehia, or cartilaginous fishes. 

Professor Muller includes a sixth group (the Dipnoi) in the present class, for the 
reception of the Protopterus and Lepidodren —singular animals, which appem to partako 
almost equally of tho characters of this and tho following class. It has, iii fact, long 
been a matter of dispute in which of these great groups these curious creatures should 
be placed; and we have preferred arranging them amongst the Batrachia, as they 
agree with those flniTna.1a in possessing lungs and a pervious nasal cavity. 

* Sub-classes of Miiller. . 
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Order I.—Leptocardia. 

This order includes only a single small fish, which rarely attains a length of two 
inches, hut which presents so many rcmarkahle characters that its title to a place in 
the vertebrate division of the Animal Kingdom has been disputed by some authors. 
This is the Amphioxns lanceolatm, a little, slender, transparent creature, which is found 
on sandy coasts in various pafts of the w^orld. Its body is of an elongated lanceolate 
form, with a narrow membranous border, running along the whole of die dorsal and a 
part of the ventral surface, and expanding at the eau(^al extremity into a lancet-shaped 
fin ; which, how'^ever, is traviTsed by the tail itself. The vertebral column is repre¬ 
sented by a gelatinous cord [rhorda dor'nahs), which supports the axis of tlic nervous 
system ; the latter terminates anteriorly by a rounded extremity, without any signs of 
a brain.* The head heoi-f a pair of ey(*s, which are connected wdth tlic end of the 
nervous axis by .short filaitionts ; and between these is a small ciliated pit, apparently 
the first rudiment of an olfactory organ. ^ 

The mouth is idaced at th(‘ front of the head, where it forms an oval opening, quite 
destitute of jaws, but surtourfded hy a number of cartilaginous points ; the oral cavity 
Inadsintoa large branchial sac, at the hinder extremity of which is the entrance of the 
intestinal canal. r>y the action of cilia, with which these cavities are lined, currents 
arc produced in the water; and the water thus carried into the branchial sac, pas.'- es off 
through numerous slits in its walls into the general cavity of tho* body, whence it 
escapes hy an opening in the yentral surface. 

The circulation of the blood is effected entirely hy the contractile power of the 
arteries ; no trace of a muscular heart is to hr detected in the transparent body of the 
creature. The blood itself, unlike that of all other Vertebrata, is perfectly colourless. 

a 

Order II. —Cyclostomata. 

• ■ * 
General Characters. —The Cyclostomata still retain a good deal of thc^^ mbryo- 

nic character so characteristic of the preceding order, although in their goncm organi¬ 
zation they exhibit a very great advance. 

They arc of an elongated, cyliudric, and somewhat worra-likc form (Fig. 17), the skin 
is tough and quite destitute of scales, the pectoral and ventral fins are wanting, and the 
continuous fin, which runs round the posterior extremity of the body, contains scarcely 

any rays. The skeleton 
is cartilaginous, and con¬ 
sists simply of a dorsal 
cord and of a rudimentary 
skull, without any trace 
of ribs or other appendages. The mouth is destitute of jaws, and usually forms a cir¬ 
cular sucking cup, supported by a curious cartilage. The inner surface of the mouth 
is often armed with teeth. The hranchiaj are in the form of little sacs, on the inner 
surface of which the blood-vessels ramify. These usually open externally by separate 
orifices. 

The circulfttion of the blood in the Cyclostomata is effected, as in all the remaining 
fishes, by means of a muscular heart, composed of two chambers. The orifice through 
which the blood passes from the ventricle into the branchial artery, is provided with a 
pair of semilunar valves, and the base of this vessel is not furnished with a muscular coat. 
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^This order contains only two families. In tho Myximda, tlic mouth 
is furnished with a number of cirri or tentacles, the lip bears a single tooth, and tho 
tongue is sometimes armed with a few teeth. The eyes are completely concealed, and 
the nasal cavity opens into the mouth. These fishes appear to eat their way into the 
bodies of other fishes, in which they are often found by the fisherman. Tho best known 
species is tho Myxinc»fflutuiosa, called the Hag by th^ liritish fishermen. It was 
described by Linnajus as a parasitic worm, and receives its specific name “glutinosa” 
from the immense quantity of mucus which it can give off lioiu its skin, and which 
is said to bo f\o great that if pu^ into a vessel of water, it vdll, in a very short j>crio(l, 
convert the whole of it into a glutinous mass, capable of being drawn out into threads. 

In the second family, the Vctromyzanula:^ the mouth has the form of a circular 
funnel, formed either of one or two lips. They are always dostituic of f^iii, hut 
tho inside of the mouth is usually armed with*nuraorous tceA (b ig. 18). I'hij nasal 
cavities never dead into the mouth, the eyes are usually 
well-formed, and there are generally seven branchial sac.s, 
which open directly by a corresponding number of apertwros 
along tho sides of the body, whilst they communicate inter¬ 
nally with the pharynx by the inteiTcntiou of a common 
canal. 

This fa^jaily includes the various species of Lampreys, 
which generally inhabit fresli water, althougli some species 
arc found in the sea. They commonly adhere to stones in 
tho w'atcr by means of their funnel-shaped mouth ; and are said also to attach themselves, 
by the same means, to the bodies of other fishes so as to feed at leisure upon theii sub¬ 
stance. This statement, however, is very doubtful; and it appears more probable that 
the Lampreys derive their nemriLshment eutirily from small aquatic animals. 

The Stfa Lamprey {Fetromyzon tnarinm) attains a length of thi’eo or four feet. It 
quits tliSi^ca early in the spring, and proceeds up tho larger rivers for tho purpose of 
spawning; it is at this period that it is generally taken. In former days the Lamprey 
was regarded as a great delicacy; and one of our English kings is said to have died in 
consequence of indulging too freely in a dish of these fish, 'I’hcy have gone somewhat out 
of repute in the present day; but great numbers of the River Lamprey (P. fluvtatilis) 
are stiU taken in some parts of Germany, where they abound, packed in jars wdth vinegar, 
spices, and hay leaves, and exported to other countries. Some epicures have resorted 
to the ingenious expedient of drowning Lampreys in wine; a process which is sup¬ 
posed to give theift a very superior flavour. Formerly the River Lamprey was very 
abimdant in the Thames, and its capture formed a most importahhpart of tho business 
of the TLames fishermen. They were sold in great quantities to the Dutch, to be em¬ 
ployed as bait in the Turbot and Cod fisheries. Mr. Yarrell states that as many as four 
hundred thousand of these fish have been sold for this purpose in one season. 

Obdsr III.— ^Telbostia. 

« 

Geneva! Chazactexe. —The fishes of this order, which con^sponds almost exactly 
with Cuvier’s great section of Osseous Fishes, must he regarded as the types of the 
class. They arc all furnished with a perfect bony skeleton (Fig. 11), the structure of 
which has already been described (page 10). The skull is always of a very compli¬ 
cated structure, and composed of numerous bones; the gills are supported upon free . 
bony arches, and the water passes away from them by a single aperture, protected by a I 
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bony operculum or gill cover. The moutb is always formed by a pair of regular jaws, 
and usually armed witb teetb. 

The arterial bulb, situated immediately in front of the ventricle of the heart 
(Fig. 16), is always composed of the thickened walls of the vessel, and is never pro¬ 
vided with a muscular coat. The only valves in this vessel are a pair placed at the 
point where it communicates with the heart. 

Many of these Fishes h%vc a perfectly naked skin, but tke majority are covered 
with scales of various forms. These are generally of a homj consistency, and exhibit 
the two principal types of form already described (p. 14), as cycloid and ctenoid. In some 
cases, however, tlie surface of the body is covered with bony scales aijd plates, which 
sometimes unite so as to form a complete suit of bony armour, presenting a considerable 
resemblance to that of the Ganoid Fish, amongst which the fishes thus protected were 
actually placed by Agassiz. 

We have already stdtcd that, besides the pectoral and ventral fins, the represen¬ 
tatives of the anterior and posterior limbs, fishes are furnished with a« cries of perpen¬ 
dicular fins placed on the median line of the body, and denominated, according to their 
position, the dorsal, caudal, ami analJins (see p. 13, Fig. 14). The folds of skin of which 
those, as well as the pectoral and ventral fins, are composed, are extended by means of an 
apparatus of rays, which present themselves under two very distinct forms in the bony 
fishes—namely, as spines and soft rays. The former are simple, bony spines, tapering 
gradually to a point. They are generally stiff, and project, more or less^ beyond the 
membranous part of the fin, so that,‘in some instances, they become dungcrous weapons. 
The soft rays are also usually composed of bony matter; but instead of being composed 
of a single piece, like the spines, they are divided transversely into numerous short 
joints, and arc also constantly dividing and subdividing longitudinally as they diverge 
from their point of insertion ; so that, starting from the body as a single jointed ray, 
they become split up before reaching the margin of the fin into a bundle of smaller 
but similarly jointed branches. The soft rays are of universal occurrence Vhrotighoiit 
the scries of bony fishes; the spiny rays occur in a great number, but are ofKii ab.scnt. 
The spiny rays are to bo found in all the fins except the caudal; they always occupy 
the anterior part of the fin, the remainder being composed of soft rays. In some fishes, 
with two dorsal fins (such as the Perch,, Figs. 11 and 22), the first dorsal is often entirely 

supported by spiny rays ; but in these cases 
wo must consider the whole of the dorsal 
appendages as constituting one large fin. 
In some Fishes one or more of the spinous 
rays are completely separated from the fins. 
These are generally employed as weapons 
of offence and defence. 

The rays of the pectoral and ventral fins 
arc, of course, articulated to the bones 
representing the anterior and posterior 
r, r, and 41iene resting on interspinoue'^ bones, members, which, in fishes, ore usually 
*» *• entirely concealed within the skin. The 

rays of the median or perpendicular fins articulate with a series of bones (Fig. 19), 
which are plunged into the median line of the bo^y between the great longitudinal 
masses of muscles, and which, from their extremities passing in between the spinous 
processes of the vertebral column, have been denominated interspinous bones. Small 
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muscles, attached at one extremity to the iuterspinous bones, and af the other to the 
fin-rays, enable the fish to raise or depress the fin at pleasure. In some fishes a small, 
thick fin, without tru| rays, occurs behind the tnic' dorsal fin; this is called the 
adipose Jin. 

Divisions. —This order includes a vast majority of the living species of Fish; 
and as the characters by which the genera and species arc distingtiished from each 
other are often by no nfcans strongly marked,, there aro/ew groups of animals which 
present greater difficulties to the student than this. It is divided into numerous families, 
which may, however, be distribu^d under six sub-orders, although these are some¬ 
times rather imperfectly defined. 

SUB-OEDEB I.—PhYSOSTOMATA. 

General Characters _The fishes belonging to this group are usually furnished 

with a complete series of fins, which are always composed efltircly oi soft rays, with 
the exception offhe first ray in the dorsal, anal, and pectoral fins, which are sometimes 
spinous. The ventral fins are sometimes wmnting; when present, they are always 
abdominal in position,.—that is to say, they are .situated vi- the ventral region, behind 
the pectorals. There is never more thou ono yayed dorsal fin ; but behind this there is 
occasionally a second adipose fin. The skin is sometimes naked, and sometimes more or 
less covered with bony plates; in mr»st cases, however, it is tliickly clotlicd with scales, 

which alwaj^i exhibit the cycloid character. 

The air-bladder is always connected with the pharynx by a sort of duct, a most 
important character, as it only occurs in these li.slics amongst all the Teleostia. 

The Physostomata are exceedingly numerous, and inhabit both salt and fresh waters. 
They include amongst them some of the most important of the lishea that arc sought 
for by man as food; and also the only species of this order which possess electrical 

powers, . • • 1 

Xlivlsfons. _Professor Miillor divides the Physostomata into two principal groups, 

the in which the ventral fins are deficient, and the Abdominalia, in which they 

are placed on the belly. 

The former—of which the common Eel is an 
example—arc always soft-finned fishes, of an elon¬ 
gated, snahe-likc form, which often want both 
pairs of members, and in which the median fins 
usually present the same embryonic form as in the 
Cyelostomata, except that they are supported by 
distinct rays. The head is covered with a thick 
skin, which leaves only a small branchial opening. 

Within tnis is a largo sac, from which a second 
sac is given off; and it is to this arrangement that 
these fishes are indebted for their power of sup¬ 
porting a long separation from their native ele¬ 
ment. They live both in the sea and in fre.sh 
water, where they swim along with an undulating movement qf the body; they are 
exceedingly voracious animals. 

The Apodal Physostomata form three families. Of these, the best knoM-u are the 
MnnenideB, or Eels, of which several species are eaten in Ais and other countne.?. 
They have the branchial apertures placed at the sides of the head, the intestine 
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without pyloric append •ige's and the reproductive organs without efferent ducts. Many 
species of Eels constantly inhabit the ocean, whilst others usually live in fresh water, but 
migrate to the sea at particular periods, it is supposed to deposit their spawn. It is a 
very general belief that Eels are viviparous: but this is quite a mistake; and the 
opinion has, no doubt, taken its rise from the passage of intestinal worms through the 
anus. The marine species attain a large size, the conimo^ Conger of our coasts 
measuring sometimes as muth as ton feet in length. 

In the Gt/mnotul<Bj the maxillary bones take part in the formation of the margin of 
the upper jaw, which is not the case in tlio Murcettidm. The branchial apparatus is 
situated as in the preceding family ; the intestine is furnished with pyloric appendages; 
and the generative organs wilii efferent ducts. The dorsal fin is entirely Munting; 
but the anal fin is very long, running from the anus, which is situated near the throat, 
to the hinder extremity,of the body. ^ 

The most remarkable fish of this family is the Electrical Eel {GymnoUts Elcctricus^ 
Fig. 20), which frc(iuents the ponds and marshy places of South America. This fish 
possi'Sbos a most wonderful power of coiumunieatmg an electrical shock to anything 
with which it comes in conVact; and this is said to be suificicntly strong to knock 
di>wn a man, and deprive him of the use of a limb for some hours. The Electrical 
Eels attain a length of five or six feet; and, as the apparatus from which the electricity 
is evolved extends throughout the greater part of its body, it may readily be imagined 
that the disehaige of such a hatteiy must be a fomiidahlo afiair.. The apparatus is 
composed of four longitudinal bundles, placed one on each side of the dorsal and one on 
each side of the ventral region of the body. These bundles arc composed of a multi¬ 
tude of horizontal parallel plates, which are intersected by transverse vertical plates, 
the quadrangular canals thus formed being filled with a gelatinous matter. The whole 
apparatus is liberally supplied with nerves, and may be considered to represent an 
■exceedingly complicated galvanic battery. So powerful, in fact, is the, pui'rcnt of 
electricity evolved by it that it can decompose chemical compounds, and magy’tize steel 
needles. It appears that the anterior portion of the apparatus is positi-»c, and the 
posterior negative ; and that those parts of it only which arc in contact with an object 
are implicated in the production of the current Nevertheless, it is said that the 
finiiTm.1 can malcc use of it in benumbing small fishes at some distance from it in the 
water. The Indians of South America, when they wish to capture this fish,'commence 
their operations by driving a number of horses and mules into the ponds inhabited by 
them 5 the eels, alarmed at the disturbance, immediately attack the inti uders upon their 
quiet domain, usually applying their entire length to the bellies of the unfoTtunate 
quadrupeds, and thus giving the full effect of the whole electrical apparatus. Some of 
the horses soon be'eome disabled, and falling down in the water, are drowned, the 
■others, being driven hack by the shouts and whips of the Indians, continue the conflict 
until the powers of the Oymnoti are, for the time, exhausted. These then endeavour, 
in their turn, to escape from the scene of warfare, and for this purpose approach the 
shore, whore another enemy awaits them: the Indians, armed with harpoons attached 
to long cords, strike at all that come within reach, and by jerking them rapidly out of 
the water, so as to ke‘cp the cord from getting wet, contrive to secure their booty without 
receiving any shock. Several other species of this family are found in the waters of 
South America, but none of them appear to possess electrical properties. Mr. "WaUaco 
found ten species in the small streams near the sources of the Eio Negro and Oiinoco; 
he says that they are aU eaten, but that, owing to the number of forked bones which 
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they contain, they are but little esteemed. The Indians infoi-mcd him that a rostrated 
species, common in those rivers, has a very singular and ingenious manner of obtaining 
its nourishment. Thfy stated that its principal food consisted of ants and white ants 
insects which are exceedingly abundant in those regions, and that, to procure them, it 
approached the shore and laid its tail upon thci ground. Tho ants, attracted by the 
slimy matter with whijih this tempting morsel is covered, soon crawl th it lily upon it, 
when the fish sjiddenly dives into the W'ater, leaving its in vj struggling on the suifaec, 
from which it can pick them off at its leisure. 

The third family is that of tfto Symhranchid<Sy in which tlic hraneliial apertuics, 
instead of being placed at the sides of the head, as in the two preceding faniilies, unite 
to form a single opening, often divided by a longitudinal paitition, in the* lliioat. They 
are all inhabit.ints of tropical countries, and live in Iresh water. 

Of tho abdominal Phywstomata, the first family contains only a single little bfiiid fish, 
which is found in tho subterranean caves of Is’^oith America. The head is broad and 
rounded, the eyes completely coveied by an opaque skin, or entirely absent; and tho 
anus is situated on the tluoat in fiont of the pectoral fins.^ The young uie brought forth 
alive. It forms tlic family AinMt/opsukt;. 

The fishes of the second family, the Clftpufltv, are alw'a}s covered with large thin 
scales ; the mouth is "wide, and botll the niaxillary and intermaxillary bones assist in 
the foimatio^ of tho rnargin^^Vupper jaw. 'J'he doisal flu is single, and there is no 
adipose fin. Most of them a® j^tnished w ith pyloru; etcea and ah-bladders. 

This family includes so^ ei' the most impoi taut of all fishes, in an economical 
point of view. Of these the best known aaid most valuable is the Herring [V!>tpea 
]larcngus)y which occurs in vast abundance upon our coasts, between the months of 
July and Nov'cmhcr, and, duiing this period, gives employment to luulliludes of fisher¬ 
men and whole fleets of vessels. It has long been a generally rcceivcHl opinion that 
the Ilorrittg, w’hcn it disappears fiom tho immediate neighbourhood of our coasts, 
undci-talN^ a long migration to the i\rctic Seas, where it is said to find an abundant 
nourishm^t in tho vast swarms of minute Crustacea with which the waters of those 
seas ai’e known to abound. This notion appears to rest principally upon the authority 
of Pennant, who particularly described the supposed line of migration, and states that 
the mass of Herrings, on their way southwards towards their spawning* grounds, meets 
its first obstruction at the Shetland Isles, which divide the army into two parts, of 
which one passes down tho eastern and the other down the western shores of our 
islands. Unfortunately for this theory, however, it appears that the Herring, if not 
wholly unknown, is at least on exceedingly rare fish in the Arctic Seas, whilst, on the 
other hand, specimens may be taken at all seasons in the nssi^hbourbood of tho 
European coasts. 

From the statements of several observers, it appears certain that the Herrings 
inhabit tho European seas at all seasons, keeping in deep water during the winter and 
spring months, and that the appearance of the vast shoals at particular epochs, which 
has given rise to the idea of their performing a long migration, is due only to their 
seeking the shallow waters for the deposition of tlicir spawn. Dicing their migrations 
for this purpose they swim close to tho surface of the water; and so enormous are the 
crowds of fish which thus, aniftated by a common impulse, swim together in the same 
direction, that the sea for miles exhibits a silvery appearance, from the glittering of 
their brilliant sedles. 

The principal seat of the Herring fishery in this country is at Yarmouth, Ix. 
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Norfolk; but it iS also carried on at many other points of the coast. Some idea of 
its importance may he formed from the fact that, independently of the consumption 
in the fresh state, upwards of half a million of barrels of Herryigs have been cured in 
this country in a year, and that in 1849 more than three hundred thousand barrels of 
these fishes were exported, valued at upwards of JB320,000. The fishery is carried on 
principally at night. 

Several other species of the genus arc also of great importance as articles of 

food. Amongst these the Pilchard i( Gbipea Pilchardus), a fish which dlosely resembles 
the Herring, but is of a somewhat smaller size, probably holds the first rank. The 
Pilchard is found in the greatest abundance on the coasts of Corfiwall, which it 
approaches in vast shoals about the beginning of July.* It is taken, like the Herring, 
principally at night, by inclosing the shoal within a largo perpendicular net, called a 
aeariy o^ which one cd^e is supported at the surface of the watqr by means of cork 
buoys, whilst the other is carried to the bottom by leaden weights. According to Dr. 
Macculloch, “ a single scan has been known to inclose at once as mafiy as 4,200 hogs¬ 
heads (1200 tons) of fish ! But this was the greatest quantity ever taken, and it is but 
seldom that as many as 1200 hogsheads are caught at a time.” From this prison the 
fish arc removed at low water by means of a small net, technically denominated a 
inch net; and, as they must not be earned to the shore in greater quantities than can 
be managed by those who are engaged in curing them, it often requires several days 
to secure the whole of the fish captured by a successful “ take.” The aiArage annual 
produce of the Cornish Pilchard fisheries is said to be about 21,0b0 hogsheads, con¬ 
taining the enormous number of 60,000,000 fish ; and in particularly good seasons this 
quantity has been almost doubled. 

The Sprat {Clnpea Spratiiis) is another species, which, although much smaller than 
the Herring, and by no means of the same commercial importance, yet, by its great 
abundance at particular seasons, furnishes an acceptable supply of cheap and agreeable 
food. The sprat-fishing commences in November; and the fish are often ta^ejn in such 
vast quantities as to overstock the market; so that the fishermen are frequently com¬ 
pelled to sell them to the farmers, to be employed as manure. The White-bait {Clupea 
alba), in such great repute with London epicures, is another member of this genus. 
It was formerly regarded as the fry of some other fish, probably the Shad {C. aloea), 
a much larger species, which inhabits the same waters. There appears, however, to 
bo no doubt that the White-bait is a distinct species, and that both it and the Shad are 
marine fish, which ascend our rivers for the purpose of depositing their spawn. The 
contrary opinion formerly prevailed; and there are still laws in existence prohibiting 
the capture of White-bait under pain of severe penalties. 

In the Mediterrwfean, the place of the Herring is taken by the Sardine (0. aardina), 
a fish which closely resembles the Pilchard; but is rather smaller in size. It is also 
taken in great abundance on the coasts of Brittany; and its flesh is regarded as a 
most delicate article of food. 

Another species of this family, very common in the Mediterranean, and which is 
ffUo found in considerable abundance in the English Channel, and on the coasts of 
France and Holland^ is the Anchovy {Engratdia encrasieolua), a small silvery flsh, of 
about four or five inches in length. It is prepared for^use after removing the head 
and intestines, and constitutes a well known condiment. 

The fishes of the third family, the JScopelida, present a considerable resemblance to 
the Salmons, and, like these, are furnished with a small adipose second dorsal fin. 
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They differ, however, in the structure of their upper jaw, of which the biting edge is 
entirely composed of the intermaxillary bones. They are sometimes naked, sometimes 
covered with largo, bri^ant scales; the air bladder is usually wanting, and the pylorus 
furnished with coeca. The ScopelicUe are found principally in salt water. A few occur 
in the Mediterranean, but most of them inhabit the Tropical Seas. Some—such as 
SUrnoptyx —present very singular forms. 

The great family of Salmonidce, which includes some the most esteemed of our 
ordinary edible fishes, agrees with the preceding in some respects, especially in tho 
presence, of an adipose dorsal fin; but the maxillary bone assists in the formation of 
the edge of the aipper jaw, and tfie air bladder is always present. The pylorus is 
furnished with numerous coeca; the skin is covered with cycloid scales. The Salmonidtx 
differ from most other bony fishes in the structure of the ovaries in the females. These 
organa form closed sacs, destitute of any oviduct, and the ova escape into the cavity of 
the body, whence they pass through an opening fiiehind the anufl. 

The fishes of Ais family in general furnish a highly-prized article of food. They 
arc generally inhabitants of the fresh waters of tho northern parts of the w orld, a f w 
only, like the Salmon, passing a portion of their existeupe in tho sea, and asoend- 
ing into tho rivers during the spawning season. They are exceedingly active and 
voracious fishes, generally of a slender form, and adorned with.brilliant colours, or 
elegantly spotted. They are usually of small or moderate size,—our common salmon 
being one of the largest species. 

This fish (the Shlmo salar, Fig, 21), which is too well known to need description, 
inhabits the waters of Europe in great abundance; it usually attains a length of three 
or four feet, and a weight of twenty or thirty pounds. Larger individuals, weighing 
as much as fifty pounds, are occasionally taken; and about thirty years ago, a Salmon 
of the extraordinary weight of eighty-three pounds was exhibited at a fishmonger’s 
shop in London. The ordinary weight of the Salmon brought to market, however, 
does not ^dbed ten or twelve pounds. During the summer, the Salmon usually in¬ 
habits the !(pa, but quits the salt-water in the course of the autumn, and commences its 
journey up the rivers, in which it deposits its spawn. For this purpose it always 
endeavours to reach the small streams near the sources of the rivers; and in the attain¬ 
ment of this object there appear to be no obstacles which its perseverance and activity 
do not enable it to surmount. Cataracts and weirs of ten or twelve feet in height are 
cleared at a single leap; and if unsuccessful in its first attempts at passing the barrier 
which opposes its upward progress, the fish tries again and again until success rewards 
its efforts. Arrived at its spawning ground, the Salmon prepares a furrow for the 
reception of its eggs, and these, when deposited, are carefiilly covered over with the 
gravel of tho bottom of the stream. Tho fish remain in the rivefs^during tho winter 
months,' and commence their downward course with the first floods of spring. It has 
been observed that on quitting and returning to the sea, they always remain for some 
days in the brackish water near the mouths of the rivers, apparently to accustom them¬ 
selves gradually to the change; and it is said that during this interval they get rid of 
the parasites adhering to them;—^those which adhere to them in the fresh water being 
destroyed by qpntact with tho salt element, and vice versa. It is 9, generally received 
opinion that the Salmcm always returns to the river in which it was spawned, and it is 
undoubtedly certain that fish purposely marked have been taken repeatedly on their way 
up their native rivers. Mr. YarreU considers, however, that these statements are by no 
means to be received as expressing a positive certainty, for there is no doubt that some of 
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Fig. 21. —Tbout (jTa/ffto/ario), and Salmon {Salmo salar). 


the marked fish have been taken ascending rivers in the neighbourhood of that in which 
they were spawned. It is, nevertheless, singular and unaccountable that after wander¬ 
ing for miles along the coast, so many of these fish should be able to fin^ their way back 
to their native streams, the extent of their excursions being abundantly proved by the 
numbers which are taken in bays along the coast, at a distance from any considerable 
Salmon river. It is said that the stomachs of Salmon taken in fresh water ai'e never 
found to contain a&iy food, and hence many people have concluded that the' fish do not 
feed at all during their sojourn in the rivers. It is certain that during their stay in 
fresh water the fish fall off greatly in condition, and that they arc in their greatest 
perfection at the period of their comnflancing their ascent. In the sea they appear to 
feed principally upon small Crustacea, the remains of which are usually foimd in their 
stomachs, accompanied by a reddish matter which has been described as the spawn of 
an JBchinUs. The young Salmon remain in the rivers until they attain*about a foot in 
length, when they descend to the sea. 

The principal European Salmon fisheries are at the mouths of the larger rivers in 
the British I^||P9; a.nd of these the Tweed, the Tay, and the Severn fisheries are the 
most imp^^^Pr The Thames was ibrmerly much famed for Salmon, but in consequence 
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Fig. 22.— Ohatijno {Thymalhta vHlgafv>\, and I’ehcu {Pefca fluviatiUt.') 

of the inbreasing impurity of the water, this fish has now become scarce in that riTcr. 
A considerable number of Salmon arc also taken on the Norwegian coast. 

Another species of Salmon {Salmo Romt) is found in great abundance in the Arctic 
Sea, at the mouths of the rivers which fall into that ocean from the northern portion 
of the American continent. This fish occurs in such vast shoals, according to Dr. 
Bichardson, its discoverer, that during one of the arctic expeditions as many as 3,378 
were obtained at one haul of a small sean. It is of a more slender forip than the common 
Salmon; the under jaw is very long and projects considerably in front of the upper, 
and the scales arc small, and separated from each other by a bare space of skin. The 
sides are adompd with numerous bright crimson spots. 

Several other species agree with the Salmon, in choosing the sea as their habitual 
residence, and ascending the*rivers at the spawning time; of these a well-known 
British species is the Salmon Trout {S. trutta). Of those which %re confined to fresh 
water, one of the best known is the common'Trout {S, fario^ Fig. 21), which frequents 
most of the rivers and lakes of Europe, and is cme of the fish most prized by the 
angler; its caution rendering it very shy of taking a bait, whilst its great strength and 
activity make it by no means an easy task to land a good Trout when hooked. The 
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Trout is shorter and stouter than the Salmon; the colour of its back is a yellowish 
brown, passing to yellow on the sides, and silvery on the belly; the back is spotted 
with reddish brown, and the sides with bright red. Several iearly -allied species are 
found in the rivers and lakes of Europe, especially in mountainous countries. Of 
these, we need only mention the Char {8. aalvelinus) and tho Grayling [ThymaUm 
vulgaris, Fig. 22), both of which occur in our own country. The Smelt {Osmems 
€perlanm)di\so belongs to thil family. It is a small, semi-transparent, silvery fish, which 
resembles the salmon in its habits, keeping about the mouths of large rivers, which it 
ascends for the purpose of spawning. « ^ 

Close to the Salmonidcc Professor Muller places a small family, the Galaxiidco, which 
he has established for the reception of a single genus of fishes (Cra^axiW), .placed by 
Cuvier amongst the Bsocidas, or Pikes. They agree with the Salmona in their general 
struettfre, and in the mode in which the ova are excluded, and are distinguished prin¬ 
cipally by the absence of the adipose fin, and tho want of scales. 

In the Esocidoi, tho biting edge of the upper jaw is formed as in the SalmonidcB, both 
by tho maxillary and intermaxillary bones; but the adipose fin and the pyloric coeca 
are wanting. The mouth is furnished with a most formidable apparatus of teeth; 
almost all tlie bones which assist in the formation of that cavity being thus armed. 

All the known fl-shes of this family inhabit fresh waters, and only occur in tem¬ 
perate climates. They are of an elongated form, clothed with cycloj^ scales, and 
furnished with powerful fins, their whole conformation being eminently adapted for 
that rapid motion through their native element, without which their voracious propen¬ 
sities would stand but a poor chance of gratification. The only fish now placed in this 
family are the true Pikes {Esoces), and a few small fishes forming the genus Umbra, of 
which one species is found in the rivers of Austria. The Pikes, of which the common 
Pike [Esox lucius), of this country may be taken as an example, are amongst 
the most voracious of fresh-water fishes, seizing and devouring objects which at first 
sight would appear far too large even for their capacious mouths. Numcroij^necdotes 
arc related of tho voracity of the Pike. No fish that they can swallow are safe for a 
moment in their neighbourhood, although it is said that the spiny back fin of the 
Perch often saves him from being gorged. Young Ducks are frequently dragged 
under by Pike ; and an instance is related of one of these fish having seized tho head of 
a swan as the bird was in the act of dipping. Salter states that he has frequjently 
kno>ft'n Pike seize upon the plummet with which some quiet bottom-fisher was taking 
the depth of his water; and in one case he succeeded in landing a fish of about two 
pounds that had snapped at this indigestible bait. 

Tho Pike, when full grown, is a largo fish, often attaining a weight of thirty or 
forty pounds; and individuals of double this weight have occasionally been taken. Its 
longevity is also very remarkable, if we may place implicit faith in a statement of 
Gesner, that a Pike was taken in the year 1497, in Suabia, with a ring attached to it, 
on which was an inscription, to the effect that the fish had been put into the lake in 
which it was found, by the Emperor Frederick II., in the year 1230, or two hundred 
and sixty-seven years before its final capture. This patriarch of the lake is said to 
have measured nineteen feet in length, and its skeleton was long preserved at Manhcim. 
Cuvier placed several ether genera in this family, hut these have been removed to 
other groups, with tho exception of the genus Salanx, the position of which is still very 
doubtful. 

Nearly allied to the Pikes is a small family of fishes, the Mormyrida, the members 
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of which, have hitherto only been found in the Nile, and, according to Cuvier, in the 
Senegal. They resemble the Esociden in the form of the body and the position of the 
fins, and the maxillary 'Aones assist in the formation of the edge of the upper jaw, but 
the intermaxillaiy bones are completely united in front, so as to form a single bone, 
without any trace of suture—.a structure which does not occur in any other fishes. 
The mouth is small, the^irrangoment of the teeth varies, and the pylorus is furnished 
with two coBca. The air-bladder is simple. The skin of the body is covered with 
scales, but the head is clothed with a thick, naked skin, which incloses the opercula, and 
only leaves a ^mall perpondicuttr branchial aperture, presenting a considerable 
resemblance to a spiracle. The sides of the tail are thickened, and contain a small 
electrical, organ. The Mormyn of the Nile are reckoned amongst the best fish produced 
by that river. 

The great family of Cyprmid<e^ or Carps, which includes th* greater numbed o Jthe 
fresh-water fishes^of temperate climates, is distinguished d>y its small mouth and tooth¬ 
less jaws, of which the upper is entirely composed of the intermaxillary bones. To 
make up for the want of teeth in the mouth, the inferior pharyngeal bones aro armed 
with very powerful teef^li which woik against a singular process of th(f lower part of 
the skull, covered with 'horny plates. The body is usually compressed, and always 
clothed with scales, sometimes of very large, sometimes of vc.y small size; the head 
is small; the.dorsal fin is single, and there is no adipose fin, but in soihe cases the 
dorsal and anal fins have a single toothed spinous ray. The air-bladder is usually 
divided by a constriction into two parts, and communicates with the labyrinth of the 
ear by a spriea of small bones ; the intestine is destitute of caeca. 

The fishes of this family aro found in groat abundance in all the fresh waters of 
Europe. Many of them are much sought after by anglers; but rather for the saice of 
sport than for the goodness of their fiesh, wliich is usually watery and insipid. In 
former timss, however, when the transportation of marine productions, in a fresh state, 
to great'‘^istances from the coast was attended with greater difilcultics than in the 
present day, these fish were regarded as of some importance, especially as a change 
from thu salt fish diet to which many good Catholics wore condemned during Lent. 

Tho CyprinidcB feed principally upon aquatic plants and worms; but a lew of them 
seem occasionally to prey upon small fishes. One of tho finest and best of the European 
species is the Carp {Cyprinm carpio)^ to the breeding of which in ponds great attention 
is stiU paid in many places, although in this countiy the abundant supply of sea fish 
has rather thrown it out of favour, except amongst anglers. Another fish belonging to 
this family, which is a great favourite with the disciples of, "Walton, although its 
flesh is far inferior to that of the Carp, is the Baibel {Barbus vulgaris). It is one 
of the laigest species, measuring sometimes as much as three feet in length, and is 
exceedingly abundant in* all the larger rivers of this country. Its name appears to refer 
to tho great length of tho tentacles suirounding the mouth, which it possesses in com¬ 
mon with several other species of Cyprinidcs. These tentacles are also very long in the 
Loaches a group of small fishes belonging to this family. 

Many Cyprinideo are distinguished by the beautiful silvery hue^of their bodies; they 
form tho genus Leuciscus^ of which the Itoach {L. rutiUts)^ the Dace (X. vulgaris)^ the 
Chub (X. ccphalus), and tho Bleak (X. alhimui) ore species well known to anglers. Tho 
scales of these fish, and especially those of the Bleak, are said to be employed in the 
manufacture of artificial pearls. The beautiful gold and silver fish {Cyprinm auratm) of 
China, which are now completely naturalized in this country, also belong to this family. 
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Nearly allied to the Cyprinidee are two small families, the FcBciliideB and the Chora 
dnidec. The fishes of the former of these families resemble the Carps so closely in their 
general form and in the position of their fins, that they were formerly included with 
them in tlie same family. They differ from the Cyprinidee, however, in having both 
jaws armed with numerous small teeth; the large pharyngeal teeth and the cranial 
plate of the Carps arc replaced by teeth of the same form as those of the mouth; and 
the air-bladder is simple, and presents no traces of the series ot bones communicating 
M'ith the ear. They arc all small, scaly fish, inhabiting the fresh waters of warm 
climates. In some of them the oviduct is dilated into a sac, in which the eggs are 
retained until the young are hatched, so that the fish brings forth living young. In some 
curious little fish belonging to tliis family, forming the genus Anahhps, the cornea and 
iris of each eye arc divided into two parts by transverse bands, which give the cj’cature 
the appeai'ance of having four eyes, although all the inner portions of the eye are 
single. The best known species is the Anahlcps ietrophthalmus, or if’our-cyod Loach, a 
native of the rivers of Guiana. 

The Characinidm appear to be intc’rmediatc between the Cyprinidca and Sahnonido, 
with the lattcjf of which they were placed by Cuvier. Like those, they have usually a 
small adipose fin on the back behind the true dorsal fin ; the upper jaw is composed of 
the maxillary and intermaxillary bones, and the jaws are usually furnished with teeth; 
and the pylosic cceca arc numerous ; but the ovaries are provided with continuous ovi¬ 
ducts, and the air-bladder is divided into two parts, and communicates ffy a scries of 
bones with the auditory organs. These fishes are found in the rivers and lakes of 
tropical countries, where some of them attain a considerable size. A few arc very 
voracious; the Serrasalmones of the South American rivers are said to seize upon water¬ 
fowl, and even to attack men when bathing in the rivers. 

This sub-order is closed by the curious family Siluridce, including fresh-water fishes, 
usually of considerable size, of which the skin is cither naked or more or less covered 
with bony plates, especially about the head. I'he mouth is usually funiisbod with 
teeth, and always surrounded by tentacles ; the edge of the upper jaw is formed entirely 
by the intermaxillary bones, and the opercula arc formed only of three pieces. All the 
fishes of this family possess an air-bladder, which is connected with the ear by a series 
of small bones. The first ray of the pectoral fins is usually converted into a strong 
spine, which constitutes a formidable weapon; and the wounds inflicted by this have 
often been considered venomous, although apparently without any sufficient foundation. 
The dorsal fin is often very large; but in some spepies the rayed dorsal is entirely 
deficient, and its place is supplied by an adipose fin. 

These fishes arc, for the most part, confined to the rivers and lakes Qf tropical 
climates; only a single species {SUurm glanis) is found in the European waters, but this 
often attains a length of from six to eight feet, and weighs several hundred-weight. 
They swim slowly, and appear to take their prey by concealing themselves in the mud 
ft pd lying in wait for the approadi of any unlucky fish—a proceeding which is greatly 
favoured by their dark colour. 

A species inhabiting the rivers of Africa, especially the Nile and the Senegal, the 
llalapterurus electricui^ which attains a length of twelve or fifteen inches, is remarkable 
from its possessing electrical properties, although in a comparatively slight degree. Some 
nearly allied species inhabiting South America, which have the whole body covered with 
an armour of bony plates, and in which the air-bladder, with its series of bones, is entirely 
wanting, have been formed into a distinct family under the name of lorieariuUe 
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Bus-Order II.— ^Anacanthina. 

Oononl dumelRnt—The sub-order of Anaeanthina, or spineless fishes, presents 
a considerable resemblance to the preceding group; the fins are entirely supported upon 
soft rays, and even the single spine, which occasionally occurs in some of the fins of the 
Fhysostomatous fishes, ^ wanting here. Like the Physostomata, these fishes are also 
* divisible into two groups, characterized by the presence oi’ absence of the ventral fins; 
but these organs, when present, are always placed on the chest or throat, and supported 
by the same bony arch which beam the pectoral fins. 

They also present an important diflferenco in the structure of the air-bladder, wh^ch, 
instead of communicating with the oesophagus by a duct, as is the case in the 
Physostomata, is here completely closed; and, as a general rule, the duct, which 
exists in the embryo, has entirely disappeared, so that there is po connection b^wcen 
the anterior part of the air-bladder and the coso^agus. The inferior pharyngeal bones 
are always separated. 

Diiwisions.—The Anacanthina constitute four families, of wdiich two are destitute 
of ventral fins {Apoda), whilst the others have these organsf>laced in the neighbourhood 
of the pectorals {Subbrachiata). The apoddl species usually agree very closely with the 
Eels, not only in the absence of the ventral, and sometimes of the pectoral fins, but also 
in the general form of the body, which is elongated, and often sorpentifonn; they may, 
however, always be distinguished from the apodal Physostomata by the greater freedom 
of the opercular apparatus, which is never inclosed in a thick skin, as in the cels. 

The first family, the Ammodytidee, is further distinguished from tbp Eels by the form 
of the caudal fin, which is well developed, distinct from the dorsal and anal, and con¬ 
siderably forked at the extremity. The skin is naked,'but of a beautiful silvery lustre; 
the dorsal fin commences a little behind the head, and nins ncai’ly to the root of the 
caudal fin ; the anal fin extends about a third, or one half, the length of the body; and 
both the dorsal and anal arc supported upon soft, but simple rays. 

There are two British species, which are much used by the fishermen as baits for 
' other fish. They are known by tho names of Sand-lancesy or Sand-eels, from their habit 
of burying themselves in the sand, to a depth of six or seven inches, during the ebb of 
the tide, generally selecting for this purpose those parts of the beaeh which are left dry 
at low water; it is in this position that they are generally taken by the fishermen, who 
rake them out by means of iron hooks and rakes. The largest British species {Ammodyies 
Tobmnus) usually measures about a foot in length; the smaller one {A. laneea) only 
five or six inches. 

In the Ophidiidcs the eel-like form makes its appearance with still greater distinct¬ 
ness : as in the Eels, the median fins are continuous, forming a boi^d^ round the hinder 
extremity of the body ; the caudal fin is rounded or pointed, but never forked, and the 
pectoral fins are sometimes wanting. The body is sometimes naked, sometimes covered 
with minute scales imbedded in the skin; the anus is situated sometimes in the middle 
of the body, sometimes under the throat; and the air-bladder is always present, and 
quite destitute of a duct. These are generally small fishes, inhabiting only the sea; 
several species are found in the Mediterranean, and two or three Have occurred upon 
the British coasts. 

The SubhmehiaU Anacanthina, or those with ventral fins attached to the breast or 
throat, include two families of fishes which axe of the greatest importance as articles of 
food—the Qstdidsst or Cod family, and the Plsmrmeetaiai or Elat-fishes. ^ 
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In the former the body is of an elongated spindle-diape (Fig. 5), prodnoed behind 
into a long tail; the skin is usually fumlshQd with very small soft scales^ which are 
entirely inclosed in separate sacs; the median fins are of yery'large size, and usually 
divided into several portions; the mouth is wide, furnished with numerous small teeth, 
and the margin of the upper jaw is entirely formed by the intermaxillary bones. The 
lower jaw is frequently furnished with a single cirrus, or beard, beneath its extremity, 
and the nose sometimes bears one or two pairs of similar appendages } the ventral fins,' 
also, are sometimes reduced to a single ray, so as to acquire the appearance, as they no 
doubt perform the office, of cirri; and these in somC species (such as the Forked Hake 
—Phyeia furcatua —of our own coasts) are of considerable length, and give off a branch 
from about their middle, which is sometimes longer than the main stalk. 

The Gadidm are active and exceedingly voracious fishes, feeding indiscriminately 
upon ^most all the sin illcr aquatic an'mals. Mr. Tarrell states, that “Mr. Couch has 
taken thirty-five crabs, none less than the size of a half-crown piece; from the stomach 
of one Cod." They are nearly all marine; their flesh is exceedingly firm and well- 
flavoured ; and as many of the species occur in the greatest profusion, their importance, 
in furnishing an abundant supply of agreeable and nutritious food to the human race, 
is almost incalculable. The principal species found in our markets are the Cod 
{Morrhua vulgaria)^ the Haddock (ilf. caglefinvt£)^ the Whiting {Merlangm vulgaria)^ and 
€be Xing {Lota molvot) ; but many others are taken on varioiis parts of the coast, although 
they rarely find their way to London. These fishes are all taken by hook and line, 
baited with common Mollusca, such limpets, whelks, &c., or with pieces of fish. For 
the deep-sea fishing very long lines are used; these are fixed to the bottom by means 
of a small anchor, the other end being supported by a buoy, and the hooks are placed 
at the extremities of short lines, usually about six feet in length, attached at intervals 
to the main line. The long lines arc usually left for about six hours, or for a whole 
tide, when they are taken up and examined. In the interval the fishermen are not idle; 
they carry on the work of destruction by means of hand-lines, of which <iach man 
manages a pair. In this manner an immense quantity of these and other valfikble fish ore 
taken at almost all parts of the British coasts. Mr. Yarrell states, that “ from four 
hundred to five hundred and fifty cod-fish have been eaught on the banlqs of New¬ 
foundland in ten or eleven hourd by one man," and mentions that he was informed by 
a master of fishing-vessels for the London market, “ that eight men, fishing under his 
orders off the Doggerbank, in twenty-five fathoms water, have taken eighty score cod 
in one day.” 

Besides the consumption in a fresh state, several species of this family are commonly 
preserved by dryiqg. either with or without salt; of these, the moat important are 
Cod, Haddock, and Ling. 

In spite of the enormous consumption constantly going on, the numbers of these fish 
do not appear to decrease; and this, perhaps, is the less to be wondered at, when we 
dqnsider that the roe of a single female Cod has been found to contain no fewer than 
nine millions of ova. Their general spawning time appears to bo the winter, or very 
early in i&e spring; they are full of roe, and in their greatest perfection during the 
early winter months. 

The species of Gadidee appear to be principally confined to the seas of the northern 
parts of &e world; tfie common God is distributed from Iceland to the coasts of Spain, 
without entering the Mediterranean, and most of the other species abound especially in 
northern latitudes. One species, the Burbot (Xofa vulgaria)^ nearly allied ta the Ling, 
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Fig. 23.—The Plaice (Flatesaa vulgans ). 


is found in the Tiven and lakes of sereral countries of Europe and Asia. It is of an 
elongated fonn, and presents considerable resemblance to the Eel in its habits, from 
which circumstance it is^called the Eelpout in some places. It inhabits a few English 
rivers, but is not generallj known, although its flesh is said to be most excellent. 

The family of JPleuronectida, or Flatfish, which concludes the present sub>order, 
consists of numerous fishes, which, in their general appearance, are remarkably different 
from those pf the preceding groups, and indeed from all other fishes.' They have a 
broad, flat body, margined almost throughout by long dorsal and anal fins; the head is 
singularly twisted, so that the eyes'are both brought to one side of the body, and this, 
which is always uppermost, is usually of a dark colour, and often spotted, whilst the 
opposite side is always 
white. These surfaces 
are often regarded as the 
back and belly of t^e fish, 
but incorrectly; the gill 
openings and the paired 
fins being situated on both 
surfaces, the pectorals a 
little behind the apertures 
of the gills, a^d the ven> 
trals in front of these on 
the throat (Fig. 23). The 
abdominal cavity is very 
small, and the anus opens 
under the throat, so that, as remarked by Professor Vogt, the whole body is nothing 
but an exceedingly compressed, disc-like tail. The mouth is small, and armed with 
small teeth, «nd in most species the skin is covered with ctenoid scales. 

The flatfishes swim with the dark side uppermost, and with a sort of undulating 
motion of t^e whole body; they generally keep close to the bottom of the water, where 
they feed upon small fishes, mollusca, worms, Crustacea, &c. Some species attain a 
large size; the Holibut {Hippogloasua vulgaris) is said sometimes to weigh as much as 
five hundred pounds; and a specimen measuring seven feet six inches in length, three 
feet six inches in breadth, and weighing three hundred and twenty pounds, was taken 
(in April, 1828) off the Isle of Man, and sent to Edinburgh market”— {Tarrelt). The 
Turbot [^Rhombus tnaximua), which is regarded as the finest fish of this family, docs not 
appear to reach quite such gigantic dimensions; the largest recorded by Mr. Yairell 
weighed one hundred and ninety pounds, and measured six feet aci^ss. 

These fich are caught either by means of hooks and lines or by the trawl-net; the for¬ 
mer method is employed during the warmer months of the year. The species most esteemed 
are the Turbot and the Sole {Solea vulgaris ); but several others, fdthough inferior in 
tho quality of their flesh, are of groat importance, as they are caught in such numbers 
that they can be sold at a very cheap rate. Of these the best known are the Plaice 
(Platessa vulgarisy Fig. 23), the Brill (Rhotnbus vulgaris)^ and the Flouiyler {FlatesaaJlestts). 

All the PleuronectidsB ai;e inhabitants of the sea, although they' sometimes ascend 
the brackish waters of tidal rivers; and the Flounder even appears capable of thriving 
in perfectly fresh water. They are rather voracious fishes; and, in spite of their 
singular form, are often very active in their habits. They conclude the sub-order 
Anacanthina. 
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6t7b>Obj>bb. in. —Phaktnooonatha,., 

Genexal Chaxactexs. —^Tliis sub-order includes an assemblage of fisbes Brhicb 
undoubtedly present a very great diversity of form, and in which we not only meet 
with species in which all the fins are supported upon soft itiys, but also with otlicrs 
which possess spinous rays as strong and well developed aa those of any fishes 
belonging to the remaining groups. The principal character which serves to unite 
the Pharyngognatha is derived from the structure of the inferior pharyngeal bones, 
which, in all the fishes of this sub-order, are completely coalesccnt, so as to form 
a single b<>ne, which is usually armed with teeth. So complete is the union in most 
cascs^ that no trace of the original separation of the bones can be discovered. In other 
respects, it must bo cbnfossod that tlie fishes referred to this order present but few 
characters in common; the fins, as already stated, are sometimes chlirely composed of 
soft rays (Malacoptei'ygii^ Muller), sometimes partially spinous {Aeanthopterygii^lilvXiei)\ 
the ventral fins are sometiries'placed on the belly, sometimes on the chest or throat, and 
the scales are cyloid in some species, ctenoid in others. The air-bladder is always 
completely closed. 

Diwisioxis.—Professor Muller divides the Pharyngognatha into two grotips, for 
which he adopts the names of Malaeopterygii and Acantkopterygii, propwsed by Cuvier 
for his primary divisions of osseous fishes. The former group,' including the soft- 
finned species, contains only a single small family, the Scomberesoeid<Bf so called from 
the mingled resemblance which the fishes composing it appear to bear to the Scomberes, 
or Mackentla, and the Esoccs, or Pikes. They are usually of an elongated form, and 
clothed with cycloid scales. The drjrsal and anal fins are placed far back, and a series 

of small fins often inter¬ 
venes betweeij, these and 
the caudal fin; the ventral 
fins are placed on the ab¬ 
domen, and the pectorals 
usually removed far back, 
and often of considerable 
size. lu the true Flying- 
fishes {Exoc{Bt\M\ whi^ 
belong to this family, the 
pectoral fins attain a great 
length, and posa^^ sufiicient force to serve the fishes as wings, upon which these 
creatures can rise from the water, and support themselves in the air for a considerable 
'sp^e. One species of flying fish, the Exoeatus exilienty inhabits the Mediterranean, 
and has been found dead on the south coast of England; a second Smaller species is found 
fa the oqean, especially in the tropical parts,of the world. 

l^e flying fishes exhibit a good deal of the form of the Herring, and, like it, are 
covered wilb tolerably large scales; but in the typical species of the family the body is 
very long, and the texture of the surface resembles that of the Mackerel. These also 
present the conformaddn of the jaws which has led to their comparison with the Pike, 
and even to their being included amongst the Esocide by inany ichthyologists. The 
|a^ are much produced, forming a lender snout, not unlike thlt of the Gangetie 






Figf. 24 .—Belone vulgaris* 
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Crocodildf snd ax8 often, snned with strong teeth. In the genus Hemiramphua the lower 
jaw only is produced in this manner; hence these fishes have received the name of the 
Under Swordfish. 

The fishes of this fai^y inhabit the sea exclusively; and several species are taken 
on our coasts, where they are commonly known by the names of Garfish, Sea-pike, Sea- 
nccdle, &c. The commonest species, BeUme vulgaris (Fig. 24) is sometimes called the 
Mackerel-guide, from ita*generally preceding the shoals oJ6 Mackerel when they visit 
the shallows fur the purpose of spawning; it is also denominated Green-bone in some 
places. It, and its allies, are but litjle esteemed as food, although they may occasionally 
be seen even in the shops ofithe London fishmongers. 

The Acanthopterygious, or spiny-finned division of this sub-order, is characterized 
by the possession of a single long dorsal fin, of which the anterior portion is spinous, 
the posterior supported only on soft rays. Near the extremity of each of the sjjinous 
rays there is usually a small membranous appendhge; and the vehtral fins arc generally 
placed upon the bfeast or throat. Most of them arc handsome fishes, frequently most 
beautifully variegated with brilliant colours; and some are remarkable for tho eccen¬ 
tricity of their forms. They form three families. « 

The Chromidw arc characterized by their fleshy lips, and by their interrupted lateral 
line, the anterior portion of which terminates about the middle of tho body, whilst the 
posterior portion commences where this disappears, but at some distance below it. The 
greater part «f the dorsal fin is spinous, and the spines are usually furnished with 
membranous appemfages; the head and body are covered with ctenoid scales; the edge 
of the preopcrculum is almost always smooth; the inferior pharyngcals are united by 
a suture; and the laminae of the fourth branchial arch are of equal length. The 
stomach has a ooecum, but the pyloric emea are wanting. 

The Chromidae generally inhabit the fresh waters of warm climates. One small 
species is caught in great quantities in the Mediterranean; and another, which inhabits 
the Nile, ^ufd attains a length of two feet, is regarded as one of tho best fishes to bo 
found in Egypt. 

The Pimaeentridw resemble the Chromidae in their general form, and, like these, are 
principally found in hot climates; but they arc exclusively inhabitants of the sea. 
They have the ctenoid scales and interrupted lateral line of the fishes of the preceding 
family, but are destitute of the fleshy lips, and of the appendages to the spiny rays of 
tho dorsal fin. The inferior pharyngeal bones, also, are completely fused together; the 
fourth branchial arch has two rows of unequal laniinse; and tho preoperculum is 
usually toothed, or even armed with spines. The stomach is furnished with a caecum, 
atid the intestines with pyloric appendages. 

In th<^ third family, the Labridw^ the fleshy lips again make tbev appearance, and 
the body is clothed with large cycloid scales ; the lateral line ia uninterrupted. The 
mouth is protrusible, and armed with formidable teeth in the jaws; the palate is 
unarmed, but the lower pharyngeal bones, whioh, as in the preceding family, com¬ 
pletely ooalescent, are furnished with broad grinders. In some species (such as those 
of the genus Searus)^ the jaws are formed into a sort of beak, which is covered with a 
modification of the teeth, giving them in some cases a very close i^semblanc^ to the 
beak of a parrot, whence some of these fishes are denominated FsrEDt-flshes. The 
fourth bronchial arch has only a single series of lamina, the stomach is simple, and the 
pyloric coeca are wanting. 

The Labridm are distributed in the seas of most parts of the world; they are gene-. 
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rally of moderate size, of a stout and somewliat compressed form, and in many instances 
adorned with the most beautiful colours. Some of our British species scarcely yield in 
this respect to those of the tropical seas. They are know^i by different names on 

different parts of the coast 
—Wrasse, Hock-fish, &c. 
In some places they are 
' called Old W’ivea, and the 
French give them a simi¬ 
lar name. The species 
here fibred, the La- 
bru8 maculatua, or Ballan 
Wrasse (Fig. 25), is a 
common British species, 
which attains a length of 
abouteighteen inches, 
and varies greatly in its 
** colour; being sometimes 

blue or green, spotted with orange, sometimes entirely of different shades of the latter 
colour. One of the most beautiful species is the Blue-striped TJrasse (Z. varie^attts), of 
which the general colour is orange, becoming reddish on the back, yellow on the belly; 
the sides are Striped with blue; the anterior portion of the dorsal fin fe blue, edged 
with orange, and the hinder part orange, with blue spots. The remaining fins are 
orange, with blue edges. 

The Labrid® generally keep amongst rocks, where they conceal themselves under 
the seaweed, and food upon the crustaceous animals which they find in abundance in 
such situations. Most of them bite very readily, and are often captured by baits 
intended for other and more valuable fish; for the Wrasses, although so splendid in 
their external appearance, are regarded as but indifferent food. When caught, they 
are generally cut up and used as bait for other fishes. In the British Seas they spawn 
in April, and the young are often to be seen in profusion about the rocks during the 
summer. Some of the Mediterranean species are said to spawn twice in the year. 


Fig. 25 .—Labriu maculatua. 


Sub-ohder IV. —Acanthoptera. 

General Characters. —This sub-order includes those of the Acanthopterygii, or. 
Spiny-finned Fishes of Cuvier, which have the inferior pharyngeal bones distinctly 
separated. The rays of the first dorsal fin are always spinous, and the first rays of 
the remaining finat(with the exception of the caudal) are often of the same structure. 
The membranous portion of the first dorsal fin is sometimes wholly or partially 
deficient, when the spinous rays stand freely on the back, and constitute formidable 
defensive.weapons. The ventral fins are almost always situated in the neighbourhood 
of the pectorals on the breast or throat; the bones forming the upper jaw are free and 
moveable, and the air-bladder, when present, is completely closed. 

IHwialom. —^The number of fishes belonging to this sub-order, which may be 
regarded as th« most typical of the class, is exceedingly great, greater perhaps than 
in any other of the equivalent groups; tfao families, also, as might he expected, are 
rather numerous, and present a considerable diversity of structure. 

The %at of these is rendered remarkable by the form assumed by the heads of the 
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fishes oomposing it,—^the bones of the face and some of those of the head being dra^rn 
out into a longidi tube, at the extremity of which is the opening of the mouth, which 
is yery small, and composed of the usual maxillary and mandibular bones (Fig- 26 ). 
Hence the names of Sea Snipes, Trumpet Fishes, Bellows Fishes, ftc., applied to these 
animals; and the scientific name of the family, Attlostomidee^ also refers to the same 
peculiarity of structure. The skin is sometimes naked, and sometimes clothed with 
small ctenoid scales, and*in one genus {Amphisffle) the baej^: is covered with large seoly 
plates. 

In one genus the spiny fin-r^s are entirely wanting, and the ventral fins are 
always placed <ipon the 
belly, indicating a certain 
approach to the Fhysos- 
toma. The firat dorsal 
fin is sometimes rq>re- 
eented only by a<%erieB of 
small spines running along 
rile back of the animal, 
and the second soft dorsal 
is placed far back, close to 
the tail; in other cases Fig. 26.—StaSnipe(Cfe»<mcMs»oo/o|>ax). 

(Fig. 26 ), tha first ray of 

the dorsal is produced into a long spine, which is generally placed on the back of the 
animal, but in the genus Amphisyle^ already referred to, this spine forms the actual 
hinder extremity of the animal, projecting backwards in the same line as the axis of the 
body, and having the second dorsal and the true caudal fin in front of it, on the lower 
surface of the fish. 

These fishes are, for the most part, inhabitants of the seas of warm climates. The 
species ^ilred above, the CentriscuB scolopax^ is found in the Mediterranean, the most 
northern ]|pcality regulaidy inhabited by any fish of this family, although a single 
specimen has been cast ashore on the coast of Cornwall. It is about four or five 
inches long, reddish on the back and sides, and silvery on the belly, with more or less 
of a golden tinge. In others, principally inhabiting the eastern seas, the body is 
elongated and cylindrical; one of these, the Fistularia tabacarioy attains a length of 
three feet. 

The second family of spiny-finned fishes, the Triglidte, or Cataphraeta^ is charac¬ 
terized by having the series of dermal bones which occupy the lower portion of the 
orbit (the infra-orbitals) greatly expanded and coalcscent, forming bony plates which 
cover the cheeks and articulate with the preoperculum. The head also usually more 
or less armed with spines and other angular prominences, or fumiriied with mem¬ 
branous appendages, which not unfrequently give these fishes a most singular appear¬ 
ance. The fins are generally greatly developed; the dorsal is sometimes separated into 
two distinct fins, and sometimes forms a single continuous fin, of which the Anterior 
portion is spinous, the posterior soft. In some cases, as in the common Sticklebacks 
{GasterosUus)^ the membranous portion of the first or spinous dt^sal is warding, and 
the rays form a more or less numerous series of acute spines on the back of the fish. 
The pectoral fins arc always of .large size, sometimes remarkably developed, as in the 
^nus DaetylopUra (Fig. 27), where they attain such a Imigth as to enable the animal 
to support its^ in the air for a short time. Hence these fishes are commonly known 
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wJlyingJUh; one species is common in tho Mediterranean. In the common Gumarde 

_ _ {Trigla)^ which we so often 

— see in the fishmongers’shops, 

the p&jtoral fins are also of 

. 7,__ " ' - considerable size, and tile 

r t three first rays of each are 

- __ —destifate of membrane, and 

, ^' V separated from the rest of 

' ^ - the fin, so as to form eini or 

1 ,. n-' tentacles. The ventral fin^ 

Fig. 27 ,—Dactj’loptera Mediterrnnea. „ „ „ 

are usually of small or mo¬ 
derate size, and placed on the breast beneath the pectorals; in the Sticklebacks, they 
are replaced by a single strong spine on each side, which constitutes a powerful offensive 
weapon for these pugndcious little creavures. 


The skin is rarely naked, usually covered with small ctenoid scale* In the Stickle¬ 
backs, and some other genera, the scales are replaced by bony plates (Fig. 28). The 
majority of these fishes are inhabitants of the sea; only a few species of the genera 
Gasterosteus, or Sticklebacks, and Coitus, or Bull-heads, being found in fresh water. 
The best known species are tlie Gurnards i^Triglcc), of which several species are taken 
round the British coasts. Of these the conmioncstisthe Sapphirine Gurnard (21 hirundo), 
which may often bo seen in the shops w'ith its broad pectoral fins skewei^d in a most, 
ludicrous manner over its large angular head. It is tlie largest of vhe British species, 
occasionally measuring two feet in length, and its flesh is considered to bo very good. 
Tie Gurnards generally inhabit deep water, from which they are taken by tho trawl 
net; they may also be caught by line fishing. Tho Bull-heads {Coitus), of which 
several species inhabit the European seas, and one of which is found commonly in our 
fresh waters, are remarkable for tho largo size of their heads, which are frequently 
armed with spines in a 
must formidable manner. 

A nearly allied species, 
the Aspidophorus suropetus 
(Fig. 28), is completely 
covered with bony plates. 

The Sea Scorpions {8cor~ 
pcente) and some allied 



genera, perhaps present Fig. 28.—The armed Bull-head (As^tdopAortMcNrojHsu*]. 

the most singular appear¬ 


ance of any fishes, jtkeir heads being not only armed with spines and angular projec¬ 
tions of the most remarkable form, but also frequently furnished with curious 
membranous lobes and filaments. 


But the most interesting species of this family, as regards their habits, are 
the Sticklebacks,, of which several are found abupdantly in our fresh waters. 
They nre small fishes, measuring from two to three inches in length. The sides 
are mors or less upvered with bony plates; and those parts of the skin which 
are not thus protioted, are quite free from scales. These little creatures preae|i^t 
almost the known instance amongst fishes in, which the parents take any, 
fo^thdf tSipt'ot their offspring than that of deppsiting their ova in saftablp 
^Bce, the^ young fry being usually left to shift for themselyes as soon as they, 
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iiTO excluded* The Stickleback, on the contrary, seems to approach the birds in 
the attention which it pays to the protection of its young from danger. About 
the time of oviposition, the male takes possession of some particular spot in the 
pond which he inhabit, and this he defends with the greatest pertinacity, attack¬ 
ing all intruders on his domain with great fury, and endeavouring to wound them 
with the ventral spines. According to an observer quoted by Mr. Yarroll, ho even 
sometimes succeeds in Kpping up and destroying his cjpponent by means of these 
formidable weapons. The object of all this exertion soon becomes apparent; tbo fish 
begins to collect small fragments of vegetable matter, with which he forms a sort of 
nest. In this the female deposits ficr spawn, and it seems not improbable that during 
the oporatio9(t' ^ neitrbuilding, the male fish endues the mateiials of his nest with the 
milt, as he is nh8ei:r9*id to pass frequently over the nest whilst in progress, apparently 
exuding a glutinous at each time of his so doing. Be this as it may, after the 

deposition of the ova, the male still keeps A^atch over his^treasure, attacking all 
intruders with tht same ferocity os before. Nor does his care cease when the young fry 
are evolved: ho still continues to watch, and carries back any incautious straggler to 
the security of the nest. It isi very singular that in every ^aso it is the male that takes 
upon himself all the duties of nidification.* 

The Oasterosteus spinachiot or Fifteen-spined Stickleback, a marine species which is 
not uncommon round our coaats, also forms a nest for its ova. The common Stickle¬ 
back {G. trackurm)^ which has three spines on the back, and bony plates along tho 
whole length of its sides, is^ found both in salt and fresh water. It is found in the 
sluggish streams and pools of the Lincolnshire fens in such vast quantities that it is 
occasionally employed as manure; and Pennant tells us that at Spalding, in that county, 
a man has been known to make as much as four shillings a day by selling Sticklebacks 
at a halfpenny a bushel. 

Tho vast family of the Perches, or Ferei^y of which the common Perch may bo 
taken asjthh type, is distinguished 
from the preceding «by the free¬ 
dom and small size of the infra¬ 
orbital bones in the fishes of 
which it is composed. The 
mouth is large, and the jaws, 
vomer, and palatine bones are 
armed with numerous small teeth, 
amongst which a few longer 
fangs are often present. The 
head is generally fireo &om those 
angles and spines which give so 
many of the Cataphraota such 
a remarkable appearance, but the 
edges of the opercula and preopercula are usually toothed or even armed with spines; 
and if either of these bones be smooth at the margin the other is always toothed. The fins 
alhy well-developed; the dorsal fin is sometimes continuous (Fig. 2fi), sometimes divided 
into two parts; the ventrak are placed either on the breast or throat. The skin is clothed 

* Yery latexfsfing Recounts of the habits of the SUoklebadi daring the breeding season, by Mr. 
Saiioook and Mr. Warrington, will be found In ** The Asnals of Natural History,” lor October, 



Fig. 29.—Priacanthus japonicas. 
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witli ctenoid scales, the free surface of which is often heset with spiny processes. The 
branchiostegous rays are generally seven in number, sometimes more, but very rarely 
fewer. 

The Percidffi are generally handsome fishes’, often of considerable size and of beautiful 
'holours. • They abound in the seas of all parts of the world; and some species also, like 
the common Perch, are inhabitants of fresh water. The Perch {Ptrea fiuviatilia^ Figs. 
11 and 22), which is the bt^t known species of the family, i/*a very common denizen 
of almost every piece of clear fresh water. It is one of the best and handsomest of our 
fresh-water fishes. Its body is broad and compressed; the back has two dorsal fins, of 
which the anterior is supported upon stiff, sharp, spinous rays, which are said to serve 
as a defence even against the voracity of the Pike. The colour of the upper part of 
the body is greenish-brown, gradually passing to a golden yellowish-white on the 
belly and the sides arc adorned with from five to seven broad blackish bands; the 
dorsal and pectoral fin^ are brownish, dnd the ventral, anal, and caudal fins of a bright 
vermilion colour, which adds greatly to the liveliness of the fish's Appearance. The 
Perch does not usually attain a large size, one of three or four pounds being considered a 
heavy fish ; but a few instai^ces of the capture of Perch twice this weight are on record, 
and Pennant mentions his having heard of a specimen, taken in the Serpentine, which 
weighed nine pounds. As the Perch bites freely, it is much sought after, especially by 
young anglers ; and its flesh when taken is exceedingly good. Like the other species 
of the family, it is an exceedingly voracious fish, feeding indiscriminately upon an^ 
animal it can master, especially worms, insects, and small fi!shes. It is very 

tenacious of life, and will live for a considerable time out of the water. Mr. Tarrell 

states that in Catholic countries it is a common practice to bring the Perch to market 
alive, when, if not sold, they arc returned to the ponds from which they were taken, to 
remain there until they are again wanted. Another fre&h water species, the Sander 
{Ludoperca aandra), is common in Germany and the cast of Europe. It is of a much 
more elongated form than the Perch, and attains a length of three or four fedl its flesh 
is considered excellent. A small species, nearly resembling the Perch in jts general 
form, but having a continuous dorsal fin, is found in almost all the rivers of this 
country. This is the Ruffe {Acei'ina vulgaris ); it rarely exceeds seven or eight inches 
in length, but its flesh is said to be very good. 

Of the marine species very few are found in the British seas. The best known of 
these is the Basse {Labrax Inpm)^ sometimes called the Sea Perch, which is found in 
considerable abundance round the southern coasts of otu* islands. It is usually from 
twelve to eighteen inches in length, but it is said occasionally to attain a*much larger 
size. It is highly esteemed as an article of food. The Bass is exceedingly abundant 
in the Mediterram^x, which is also inhabited by several other fishes of this family, 
some of them of large size 

We have separated from the Percidse of Professor Muller the three fcdlowing small 
fisunilies, as they appear to possess characters of sufficient value to justify such a 
proceeding. 

The Trachinidea, known in England as the Weevers, have two dorsal fins, of which 
the anterior is smalLbut very strongly spinous; the ventral fins are situated in front of 
the.x>ectorahi on the throat; and instead of the rough ctenoid scales of the true Perches, 
the skin is covered with smooth cycloid scales. They are generally of an elongated 
form, with a broad head, on which the eyes are placed in such a manner as to look more 




; in iiset one genus has received the name of Uranoseepuif or Star-. 
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gazer, from this circumstance. The second dorsal and anal fin* are of nearly equal 
length, and occupy the greater part of the upper and lower surfaces of the body \ the 
anus is thrown very fo^ forwards. They have no air-bladder. 

The strong spines with which the first dorsal fin and the opercula of these fishes 
are armed, enable them to inflict severe wounds upon those who hanflle thei^ 
incautiously, and the effects of these wounds arc so exceedingly painful, that there 
is a general belief amongst the fishermen that the spopies possess some venomous 
property. Two species are found in the British seas, the largest of which, the 
Trachinus draco, attains a length twelve or eighteen inches. They appear to prefer 
de^ water, an^arc very voracious in their habits. They live for a considerable time 
being taken out of the water; and the flesh, at least that of the larger species, is 
highly esteemed. 

A second small family, which is still included with the Pcrcidee by many sjithors, 
is composed of the Mullets {Muliidee). They agree with the Parches in the position of 
their fins; but; thl opercular bones arc entirely unarmed, and the branchiostegal mem¬ 
brane has only four rays. The scales are very large, and readily fall off; their hinder 
margins have scarcely any indications of the ctenoid structure. In most of the species 
the under jaw is furnished with cirri. 

A well-known example of this group is the common Red Mullet {Mullus mrmulhiwt), 
which is often taken in considerable plenty off the British coasts. The Mullet, 
although confparatively a small fish, is in high esteem; its flesh is white, firm, well- 
flavoured, and easy of digestion. Amongst the epicures of ancient Rome its reputation 
stood very high, and large sums were often paid by them for particularly fine fish. 
Thus a Mullet of six pounds is said to have produced a sum equal to £48 sterling, and 
a larger one as much as £64; whilst no less than £240 were given for three large 
Mullets, which were procured on the same occasion, for a repast of more than usual 
magnificence— {Yarrell). The Romans also kept Mullets in glass vases; but these 
appear t9 flave been specimens of the smaller species, the Mullus barbatus (Fig. 14), 
which is qf a still more hcautiful colour than the common Mullet of our shops. Both 
species arc abundant in the Mediteiranoan, and occur also in the British seas, although 
here the M. barbatus is far from being common. * 

The third of these groups, which were referred by Muller and Cuvier to the Perches, 
is the family of SphyrcBnidee, of which a few species are found in the Mediterranean, 
although the greater number live in the seas of tropical climates. The fishes of t hjii 
family are of an elongated form, somewhat resembling the Pikes {EtocidcB), with which 
Linnoous placed those species with which ho was acquainted; in the form of the 
head and jaws, and the formidable nature of the teeth, they also somewhat remind 
one of those soft-finned fishes. They are, however, furnished iHth two dorsal 
separated by a considerable interval, of which the anterior is strongly spinous; and 
the air-bladder is completely closed. They differ from the Percidse in having the 
ventral fins placed on the belly, at a considerable distance behind the pectorals, 
the margins of the opcrctila and preopercula perfectly smooth, and the scales, 
which cover not only the body but also the sides of the head, of the descript io n 
called cycloid. t 

The Sphyrmnid© are all exceedingly predaceous fishes, and some of them attain a 
considerable size'' The best known species, the Sphyreena vulgaris, which appears to be 
ttderably common in the Mediterranean, often measures as much as three feet in length, 
and is a handsome, silvery fish, with a bronzed or bluish back. It is said that the fluid 
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called ** essence d*orient/’ used in the manufacture of artificial pearls, is prepared from 
the scales of this fish, together with the minute silvery particlea of its air-hladder. A 
species inhabiting the seas of tropical America, the S, Barracuda^ grows to a much 
larger size, and is almost as much dreaded as the shark by the inhabitants of those 
countries!* Its fiesh is said to be exceedingly good, and not unlike that of the pike; 
it is eaten both salted and fresh. At certain times, however, it is found to be unwhole¬ 
some ; and this quality is sai^ to be derived from its feeding at those periods upon the 
fruit of the manchincel-tree, altliough this appears to bo exceedingly improbable. The 
symptoms produced by eating it when thus out yf condition are sickness, nausea, 
and violent pains in the joints; the latter are said to have lasted for five-and-twenty 
years, accompanied by a loss of hair and of the nails. It is asserted that the poisonous 
individuals may bo recognised by the bitterness of the liver, and by the flowing of a 
white i^uld from them when cut; when salted, they arc said to lose their injurious 
properties. 

The ScuRnidfz are also neailv allied to the Perches, with which tney agree in tho 
arrangement of their fins, and in having the opercula and 'preopercula dentated; but 
the vomer and palatine bone's, which in the Percidae are alu ays armed with teeth, are 
toothless in these fishes. Some of the bones of tho head are inflated and cavernoust 
giving a more or less convex appearance to the forehead; the mouth is large, and the 
jaws are usually armed with powerful fangs, interspersed amongst the smaller teeth. 
The body is always covered with ctenoid scales, which, as in the Sph5»rffinidffi, fre¬ 
quently extend over the head. The air-bladder is of very singular construction; it is 
completely closed, and furnished with numerous coecal appendages, which are often 
branched, and sometimes surround it in such a manner as to give it the appearance of a 
fringed bag. This peculiar form of the air-bladder is very striking in the Maigre 
(Querns as figured by Cuvier and Valenciennes, and by Mr. Yarrell. 

The Sciaendiae arc large and powerful rapacious fishes. The species just referred 
to is common in the Mediterranean, and occurs occasionally on our own coasts- where 
specimens upwards of five feet in length have been taken. In the Mediteiwaneon, it 
often grows to six feet. Its flesh is considered pretty good, and was in great repute 
with the .Roman epicures. 

The Maigres swim in small shoals, uttering a peculiar grunting noise, which is 
said to he audible even when the fishes are at a considerable depth. When taken, 
their strength often renders their struggles very inconvenient in the boats, as they are 
said to be capable of knocking over their captors. To avoid such a disagreeable 
interruption to their labours, tho fishermen usually knock them on the head as 
soon as tley are got into the boat. The bones of the ear in the Scimnidae are 
usually larger thau 'in most other fishes, and, in former days, extraordinary pro¬ 
perties were attiibuted to them; they were said to prevent and cure the colic, 
and for this reason were often honoured with a gold setting, and suspended from 
the neck. It was necessary, however, that the colie-stone^ as it was ealled, should 
havo been presented to the wearer, otherwise it was of no efficacy. Numojuus 
^>ecies of this family inhabit the seas of the wanner regions, and many of them 
furnish excellent foo£. 

The in their general form, end in their toothless palates, present a great 

similarity to the fishes of the preceding family; but the bones of their^opercida are not 
toothed or spinous,' and the forehead does not exhibit the inflated appearance oharoc- 
tariil^ of SGuawia. The ctenoid structure of the scales is very indistinct in. this 
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family i lihe scales, as in the preceding family, coyer the sides of the head, but never 
extend over any portion of the fins. The body is usually broad and much compressed, 
with a single long dorsal fin, of which the anterior portion is supported upon strong 
spinous rays; the ventral fins are placed on the breast under the pectorals. The teeth 
are sometimes in the form of acute fangs, of which some aro often of considerable size, 
whilst in other species they are broad and rounded, coi^tituting a powerful grinding 
apparatus, with which the fishes thus provided crush the hard shells of the Mollusca, 
on which they principally feed. 

The Sparidn are all inhabitants of the sea, and most of them arc found in warm 
climates, although the Mediterranean possesses several species; and a few arc not 
unknown on our own coasts. They arc divisible into two groups, which, in fact, were 
regarded as distinct families by Cuvier. In one of‘these groups (the Mtenides), the 
mouth is protrusible, the pedicles of the intermaxillary bones being very long, ‘so as to 
give the upper a considerable power of motion. Some spbcics are very abundant in 
the Mediterranean; but their flesh is very little esteemed. A West Indian species 
{Oerres rhombetis) is said occasionally to find its way to tlje coast of Cornwall, accom¬ 
panying pieces of wood covered with barnacles, which are conveyed across the ocean 
hy the currents. 

In the other group (the true Sparides)^ the upper ja# is firmly attached to the 
bead, and nr4 protrusible; 
of these, several "species 
are occasionally taken off 
the British coasts. Some 
of them attain a length 
of upwards of two feet; 
and several are highly 
prized food in the 
countries bordering the 
Mediterranean, where 
they occur in great abun¬ 
dance. They appear to 
be voracious fishes, feed¬ 
ing on Mollusca, Crus¬ 
tacea, and small fishes; but some of them vary this diet by devouring sea-we^ds, 
which they tear from the rocks. 

The great family of the Chictodontida is distinguished from tho preceding groups 
by the exceedingly compressed form of the body, and by the singular manner in which 
the soft parts of the perpendicular fins are clothed with scales, often to such an extent 
that the boundary between the body and fin is quite undiscoverablo (Fig. 81). The 
fishes of this family are generally of a discoid form, like many of the common flat 
fishes, but the eyes are placed on each side of the head, both sides of the body are similarly 
coloured, and the fishes swim upright in the water. The mouth is usually ^all, and 
furnished with bristloi-like teeth; in a few species it is larger, an^ armed with cutting ‘ 
teeth, or fangs. The whole body, including the sides of the head,, and the base of the 
median fins, are covered with ctenoid scales; the dorsal fin is single, with a few, 
usually short, spinous rays at its anterior part; the first soft rays of the dorsal and 
anal fins are sometimes produced into long filaments, or the fins ^emsclvee are very 
long, and pointed anteriorly, gradually decreasing in depth towards the hinder part of 
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the body, so that the whole fish assumes the form of a crescent, with the tail projecting 
from the centre of the concavity. The ventral fins are placed under the pectorals. 

The Chfetodontidffi are generally of small or moderate siz#, and most of them are 

inhabitants of the tropical seas. 
They are remarkable for the 
excecd'ng magnifibcnt colours 
with which they are generally 
adorned, and which arc ren¬ 
dered still morp pleasing to the 
eye by the broad black bands 
which, in most cases, traverse 
the body from the dorsal to the 
ventral margin. One of these 
bands generally passes down 
the region of the eye. 

The flesh of these fishes is 
said to be exceedingly delicate 
and well flavoured. Only a 
single species (the Braim Kaii) 
inhabits the Biitii^ seas, where 
it is by no means common, 
although in the Mediterranean 
it occurs in great abundance. 
It is said occasionally to mea- 
surotwo feet six inches in length; 
but the largest specimen seen 
by Mr. Yarrell did .not exceed 
sixteen inches. Its ^flesh is 
highly esteemed. 11 singular 
species, the Chelmon rostrattis, 
Fi|f.31.-Heniochu8monoceru9. inhabiting the Chinese seas, 

has the jaws very much prolonged, forming a sort of beak, but so inclosed in the 
skin that only a small opening is left at its extremity for the mouth. This fish is 
said to exhibit a very curious instinct; it projects a drop of water from its mouth at 
any insect that it perceives within reach of such a missile, so as to bring it down into 
the water, where, of course, it falls an easy prey to its dexterous assailant. The 
Chinese keep these ^shes in basins, and amuse themselves by watching their eflbrts 
to bring down a‘fly suspended over them by a thread. A Javanese species, the 
Toxot09 jaeulator^ which has a wide mouth, with the lower jaw considerably pro¬ 
longed, exhibits the same singular instinct; it is said to throw the water to a height 
of three or four feet, and rarely to miss its aim. 

. The family Teuthida^ includes a small number of fishes, which are all inhabitants 
of the seas of hot climates, and which are remarkable for having the sides of the tail 
armed either with sdveral sharp prickles, or with a large curved spine (Fig. 32). They 
are of a broad compressed form, with a single dorsal fin, in front of which there is 
often a free spine. The body is covered with ctenoid scales, which, however, do not 
extend over any part of the fins; and the jaws are furnished with a single series of 
cutting teeth. 
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Fig. 32.—A cantburus pblebotomus. 


The TeuthidsB are herbiyorous fishes, feeding upon sca-wceds. The species with 
spinous tails, if incautiously handled, inflict severe wounds upon their captors} and the 
common West India:| 
species {Aeanthurua chi- 
rurgua) has received the 
name of the surgeon fronv 
this circumstance. 

The next four fami¬ 
lies were included by 
Cuvier in a single group. 

They are all composed of 
active fishes, with power¬ 
ful fins and smooth bodies, 
usually covered wit^ small 
scales, which are often 
concealed in the shin; the 
opercula are unarmed. The pyloric coeca are numerous. 

In the great family of the Seomberidaey or Mackerels, many of which are of such great 
importance as food, the skin is sometimes quite naked, sometimes more or less clothed 
with cycloid^^cales, and the tail, which is slender and furnished with a powerful, 
usually forked fin,» is almost always marked with scaly ridges. The fishes of this 
family have sometimes one, sometimes two dorsal fins; in some cases the spinous rays 
of the first dorsal are very short and destitute of membrane; in others the fin is well- 
developed, and the rays are furnished with long filamentous appendages (Fig. 33). The 
second dorsal and the anal also exhibit a considerable diversity of structure; the 

spinous portion of tho anal fin 


is frequently separated from 
the soft part; and the latter, 
both in tho anal and second 
dorsal, may cither form an en¬ 
tire fin, or give rise to a series 
of small fins, running along the 
upper and lower surfaces of the 
tail, a structure which is readily 
seen in the' common Mackerel. 
The teeth are generally con¬ 
fined to jaws; they are 
almost always acute, and often 
of large size. 

The fishes of this family 
are all marine, and usually 
predaceous in their habits. In 
the form of their bodies they 
Fig. 83.-Bicph8ris. present two distinct types 

which might perhaps be regarded as sufficient for their division into two families. In one, 
the ZenidsSf the body is short, broad and compressed, presenting a good deal of 
resemblance in form to the Chsetodontidse, with which these fishes a,lBO agree in the 
eondderable development of the perpendicular fins, which are often furnished 'zdfh 
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filamentous processes (Fig. S3). The mouth is usually protrusible, and the teeth small 
and weak. 

Of this group the commonest species is the Doree, or JohnKDory (Zeus Fabsr., Fig* 
34), which is taken abundantljr on our southern coasts, and which was regarded by the 

epicure Quin as such a delicacy, 
that it was worth the trouble of 
a joumoy fromBath to Plymouth, 
and back again, in order to eat 
Dorec boiled in^sea-watcr. The 
origin of the English name of 
this fish has frequently exercised 
the ingenuity of zoological ety¬ 
mologists ; but the most rational 
derivation appears to be from the 
French dorve, or jaune dorhy 
which refers to the golden yellow 
colour of the fish when fresh. 
Boman Catholic legends point to 
it as the fish from which St. Peter 
took the tribute T money; the 
black marks > on its sides being 
ascribed to the pressure of the Apostle’s fingers. Hence it is known in several coiintries 
of Europe as St. Peter's Fish, although the Haddock, which also 'exhibits a blackish 
mark on each side of the body, is considered by many to dispute its title to this honour. 
The Doree sometimes attains a weight of ten or twelve pounds; but the ordinary 
weight of those brought to the London market is between four and six. 

Two other species of this section of the family are occasionally taken in>thc British 
seas, although they are apparently rare. One of these, the Opah, or King-fish 
{Lampris guttatm), appear.s tr* be distributed over nearly the whole globe, as, according 
to Mr. Yarrell, it has not only been taken in the European seas, but is also said to 
occur on the west coast of Africa, and appears to be well known both in China and 
Japan. In the latter empire the Opah is sacred to the Japanese Neptune. It is a 
magnificent fish; the back and sides are of a fine green, with purple and gold reflec¬ 
tions, fading into yellowish green on the belly, and covered with numerous round 
whitish spots; the fins are of a fine vermilion colour. Mr. Yarrell tells that a person, 
looking at a specimen of this fish, observed that it looked like one of Neptune’s lords 
dressed for a court d^y.” 

The second division of the family, the Seomberides^ includes a groat number of 
exceedingly valuable fishes, which present more or less resemblance to the common 
Mackerel. The body, instead of being compressed, is elongated and spindle-shaped, 
or occasionally almost cylindrical; the mouth is large, not protrusible, and fre¬ 
quently armed with large teeth. The type of this section is the common Mackerel* 
(Scomber Scomber), a fish which is too well known to need any description. The 
Mackerels usually spawn during the months of May and June; and it is when approaching 
the shores in vast shoals for this purpose that they are principally taken. The most 
common mode in which the fishuig is carried on is by means of long nets, called drift 
Mte, which often extend for nearly a mile in length, descending into the water to a 
depth of about twenty feet. These nets are let down into the water at nightfall, and 



Fig. 34.—The Doree {Zrus Fab/^r), 
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loft in position all night, suspended to a stout rope, which is supported at one extremity 
by a large buoy, and at the other attached to the fishing-boat. The meshes of the net 
are just large enough to%llow the fish to pass through as far as the pectoral fins; so 
that when they have advanced thus far they arc held suspended in the net, without the 
power of escaping, either by retracing their course or pressing the thick part of their 
bodies through the obstSiclo, In the morning the nets are hauled in, and the fish 
detached from them, and in this manner vast quantities oi Mackerel arc taken. The 
Mackerel is also captured by surrounding the shoals with a large deep net, called a seine, 
which is afterwands closed at the bJltom, or hauled to the shore; and a considerable 
number are taken with hook and line. It is a voracious fish, feeding principaiy^ upon 
small fishes and the fry of larger species. The ordinary size of those brought to market 
is from fourteen to sixteen inches, with a weight of from one-and-a-hali‘ to two pounds ; 
but they arc said occasionally to attain a length of twenty inches ^ 

The Tunny ( ^hy^inus vtdgaris), a fish belonging to this family, which is very 
abundant in the Mediterranean, grows nearly to twenty feet in length, and weighs 
sometimes as much as ten hundredweights. lake thc^ Mackerel, this large fish 
approaches the shores in large shoals for the purpose of spawning, when it is captured 
by means of a large net, called a mondraguc. This is c(»mpo8cd of nets arranged in a 
funnel-like form, so that the fish, entering the wide mouth, arc gradually led up to a 
narrow prison» when they are destroyed by spears and harpoons. Professor Vogt, 
who has given a nrost animated description of the Tunny fishery, states that these 
nets extend a quarter of^ mile, and cost as much 
as thirty thousand franco The flesh of the Tunny 
is highly prized by the inhabitants of the coun¬ 
tries bordering the Mediterranean, where its cap¬ 
ture has been an important object since the most 
remote antiquity. Several allied species are also — Tunny {Thynnm vulgaris). 

found in that sea, amongst which the most celebrated is the Bonito [Thynnus pelamys), 
which rivals the Dorado in its perpetual chase of the Flying-fish. 

One of the most remarkable fishes of this family is the Pilot-fish {Naucratea ductor), 
which receives its name from its habit of accompanying ships for weeks together; the 

ancients even asserted that it 
pointed out the proper course 
to the mariner when he was at 
a loss how to proceed, leaving 
him when he had anived in 
sight of tho»^esircd haven. It 
appears probable, however, that 
the Pilot-fish only attends the 
voyager for the sake of the nu- 
“ ' merouB pieces of food which are 

constantly being thrown overboard ; and a community of feeling in this respect may, 
perhaps, account for the fiequent association of the Pilot-fish and the Shark. It is, 
however, a general opinion amongst navigators that the Pilot-fish really attends upon the 
Shark as a guide ; and an instance has been related in which two of them led a Shark 
to a baited hook that had been thrown out for him. Another observer, however, 
quoted by Dr. Hamilton Smith, in “ Griffith’s Animal Kingdom,” states that he 
repeatedly saw a Shark which W'as inclined to swallow a bait put out for him, pre- 
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vented from doinfj so by one or other of four Pilot-fishes which accompanied him ; and 
that when at length the Shark had swallowed the tempting morsel and was being 
haiilcd out of tbe water, one of his diminutive friends clung fio his side for some little 
time. Colonel Hamilton Smith also states that he had witnessed a similar circum¬ 
stance. The Pilot-fish attains a length of about a foot. It is somewhat of the form 
of the Maiikerel, of a silvery gray colour, bluish on the back, and adorned with five 
dark blue bands, which go round tbe whole body. Its fle.sh is said to be very good. 

Nearly allied to the Mackerels are the Swoid-fishes, ^iphitdcr, which are rendered 
remaikable by the prolongation of the upper jaW into a long, sppar-like weapon. 
They ^e also charaeteiized hy the stiue.ture of the branehue, the laminoe of each 
branchial arc:h being united so as to form a band-like organ, in which the separation 
of the lamina} is only indicated by superficial marks. 'Phis structure occurs in no other 
bony fesbes. In the fffrm of the bndj’^^lhey resemhle the Mackerels ; the siiinous dorsal 
fin eoiiimonec'S close to the nedc, Avhere it is liigh and sickle-shapet’*, and runs thence 
nearly to the tail, whtTc it is followed by a small soft fin ; the anal fin exhibits a very 
similar construction, allhoijgh it is iinieli shorter. The ventral fins arc wanting, or 
represented only by a jiair of spinous rays, .situated on the throat; the caudal is 
deeply forked, and the side's of tbe tail liaAT large ridges. 

The common Sword-fish {Xiphias gladius) is found not uncommonly in tbe Medi¬ 
terranean, and occurs sometimes in our own seas. It is a large fish, attsming a length 
of fifteen, or even twenty feet, and is ino.st predaceous in its habits, employing its 
long bony spear for tbe desti action of the larger fislu',s. Its netivity and strength are 
very great; and it has been known to strike at shijis passing rorougb the water, and to 
bury its weapon iu their timbers. Cuvier states that a paiasitic crustacean buries 
itself in the flesh of th(‘ Sword-fish, and tornu'nts it to such an extent that it will 
somctiuu’B rush upon the shore, tlie same cause of irritation may, perhaps, have 
something to do with its suicidal attacks upon such a very unequal anttigom.st as a 
ship. 

The common Sword-fish is the only European species of this family ; but the seas 
of tropical climates contain several others. Their flesh is said to be exceedingly good, 
especially when jmung. 

In the Coryphanidec tbe body is mueb compressed, with a broad dorsal fin running 
along the whole of the back; all tbe rays of this fin arc almost equally flexible, although 
those of tb(; anterior portion are not articulated. The ventral fins are frequently 
wanting; when present they are usually very small and placed under the pectorals, 
although sometimes situated on the throat. Tbe abdominal cavity is small, so that 
the anal opening p,j)laccd far forw.irds, and the anal fin usually occupies a considerable 
portion of the ventral surface, sometimes extending forwards to the level of the 
pectorals. The dorsal and anal fins arc generally very high; and in one genua 
(Pierachs) they attain such a development as to make the lateral surface of the whole 
fish at least three times as great as that of the body. The tail fin also is very large, 
and usually deeply forked. The mouth is of moderate size, and armed with acute teeth. 

The Corypha}ni^la} are all inhabitants of the salt water, and generally occur only in the 
seas of warm climates. The only European sea in which tlicy are found is the Medi¬ 
terranean, which 3)()ssessc8 several species. Amongst these the best known is the 
Dorado {Coryptehna hippurus), 8 om('timcs called tbe Dolphin, a fish adorned with the 
moat beautiful metallic tints, and which is also remarkable for the swiftness of its 
course, and for the continual war of destruction which it wages with the Flying-fish. 
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It attains a length of about five feet; the head is large, and the boay tapers groduoily 
from this to the tail. The back is bluish, the belly yellow, and the whole surface 
spotted with a darker blnf. AVhon in. the water it presents a splendid golden lustre , 
which, however, rapidly vanishes when it is taken out of its native elennnt. 

The fourth and last of the families, formed by modern authors at the expense of the 
Cuvierian Scomberoides, gis that of the Notacantknlce, in which the body is much 
elongated, and more or less Eel-like in its form, and has ift hinder extremity usually 
surrounded by the same continuous fin that is characteristic of the Eels The spinous 
portion of the dorsal fin is destitute e€ membrane, so that the rays form a series of spines 
running along the back; the second or soft dorsal is frcipiently wanting altogether. 
A further point of resemblance to the Eels is presented by the iicctoral fins, w’hieh are 
attached to the spinal column at some distance behind the head , the ventral fins are 
sometimes wanting, and when present aie situate on the abdonien. I'he whol® sur¬ 
face is covered small cycloid scales, and tlie fnint of the uppei jaw is usually pio- 
duecd into a sort of beak. Most of the species of this family occur in the tropical 
regions; but one, the Notacaulhus 'uanus^ is found in the Aictic Oi'can. Some of them 
live in fresh water. * 

In the exceedingly elongated form of their bodies, the fihhos of the next family, the 
Crpolidte^ or llibbon-fislu.'.'s, present a eousidcrable n semblance to the Notaeanthidie, 
but their bodiog are much compressed, so us to acquire a rihhoii-like form. The dorsal 
fin, which always ccgnmences close to or upon the bead, is completely furiiished with 
membrane ; and the caudal, when picsent, is usually quite distinct from the other per¬ 
pendicular fins. The pot^ionof the caudal fin m some of these fishes is very peeuliai , 
instead of being placed at the extremity of the body as in most fisbes, it is set on at 
a right angle, forming a fan-like organ cxU'nding upwards from the extremity of the 
tail. The ventral fins are sometimes altogether dcfii'ieiit; when present they arc placed 
under the pwjtorals, and lire sometimes of small, sometimes of large size, and occasionally 
rcjircsenti*! by one or more long spines. I'be body is covered with very small scales. 

These sihgular fishes arc all inhabitants of the sea, acveial species have been taken 
on our own coasts, al¬ 
though they arc of rare 
occiUTonce. Several of 
them attain a considerable 
length ; the one here 
figured, Gymnetrua BanJe^ 
an (Eig. 37), having been 
found as much as twelve 
feet long. With this 
extraordinary length its 
greatest thickness was 
two inches and three 
quarters. It is of a beau¬ 
tiful ftlvery colour, with 
a few blackish streaks and spots* Some of the species, although rarely met with, appear 
to have a very wide geographical distribution; the Lepidopua argyreiM^ or Scabbard- 
fish, is found on the English coasts and at the Cape of Good Hope; and the Triehxurua 
lepturua inhabits the seas of both America and the Old World. Scarcely anything is 

known, of the habits of the fishes of this family. 



Fig. 37.—Gymnetrus Banksii. 



S24 


MFLLETS. 


The family Mugilidm^ of which the Grey Mullet is a typical example, includes 
only a few fishes, with a more or less cylindrical or spindle-shaped body, corered 
with lai'ge scales, which, although in reality ctenoid in thein structure, lose their den- 
ticulations so easily that they often appear to be cycloid. The head, which is some¬ 
what flattened above, is covered with similar scales, or with polygonal plates; the 
mouth is rather small, and furnished with excessively fine tgeth, which are sometimes 
almost imperceptible. Tn*thcir appearance, these fishes present a good deal of resem¬ 
blance to some of the move elongated Cyprinid®, but are easily distinguishable from 
those by the distinct, spinous, first dorsal fin, wVich is rarely supported upon more 
than four rays, and is separated from the second dorsal by a considerable interval. 
The ventral fins are placed on the abdomen, a litth' behind the pectorals. The 
pharyngeal bones are very large; the stomach is furnished with a sort of fleshy 
gizzard, and the intestine with a few pyloric coB(>a. 

The MugilidoB generally inhabit salt water, keeping by preference about the 
mouths of rivers, which they usually ascend and descend with the ebb and flow of the 
tide. Our common Grey Mullet {Muqtl cap^to) is regarded as a very delicate fish, and 
the county of Sussex is especially celebrated for it. It is exceedingly active in the 
M'ater, and often escapes the fishi'rmcn by leaping over the headropo of the net; when 
one of the prisoners has taken this course, the others are sure to follow, unless the net 
be raised sufficiently to prevent them. T'wo other species of Mugtl are found upon 
the British coasts, but they appear to he rare ; the Mediterranean possesses five species. 

The Sand-smelt {Atherma presbyter) a small fish which is tolerably abundant along 
the south coast of our island, also belongs to this family# It resembles the Grey 
Mullet in the habit of ascending the mouths of nvers with the tide. The Sand-smelt 
is about five or six inches in length, and is considered to have some resemblance to 
the Smelt in its flavour. It is a favourite fish with visitors to the southern watering 
places, but seldom reaches the London market. * ^ 

Nearly allied to the Mugilid® is the singular family of the Anahafidec, the remark¬ 
able habits attributed to one member of which has obtained for it the «.iamo of the 
Climbing Perch. The fishes of this family are veiy variable in form—sometimes broad 
and flat, sometimes elongated and cylindrical; they have a single dorsal fin, of which 
the anterior portion is usually strongly spinous, but in some species the rays of 

this part of the fin, although undivided, 
are very flexible. The anal fin is also single, 
with a spinous anterior portion. The whole 
surface is covered wilh scales, w’hich in 
the soft-finned species are truly cycloid, 
whilst those of the spiny forms arc ctenoid. 
The ventral fins are placed under the pec¬ 
torals ; one of the rays is frequently much 
elongated, and in some species the ventral 
fin is represented by a single loim fila¬ 
ment. • 

The most remarkable character pre¬ 
sented by these fishes, however, consi.sts 
in the structure of the superior pharyngeal 
hones (Fig. 38), which are dilated into voluminous folded lamin®, inclosed in a large 
cavity of the base of the skull, and forming numerous cells, in which a supply of water 



Fip. of Anabas scandeiis, with the 

operculum removed. 
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may be carried, for the purpose of moistening the gills, when the creature, as its habit 
ia, quits the water for a time. 

This peculiar structure^ attains its greatest development in the Anabaa seandens, or 
Climbing Perch of India (Fig. 39), which is by this moans enabled to live out of tho 
water for as long a period as six days. They frequently quit the ponds or streams 
which they inhabit, and wajider for a considerable distance over the land—a cLroumstanco 
whicli has led tho inhabitants 
of the countries frequented by 
them to suppose that these fishes 
fell fintn the skies. They aie 
even said to climb trees; and 
Daldorff states that he once 
took a specimen, at a lieight of 
five feet from the jjjround, on 

the stem of a palm-tree, but Fig. 39.—CUmbnig rerch ( 

this habit has been denied by 

some other naturalists. Daldorfifs .statement, however, rc(?civo.s some support fiom 
the Taniul name of the fish— Paueiri, or the (Jlnnber of Ttees. This and some other 
species of the family arc commonly o.’whibited by the jugglers of India and China, to 
which countries the fishes of this family aie almo.st entirely confined; their flesh is 
exceedingly goo'S, and one species, the {(hp/aonutius of ax), \ihieh grows to 

tho size of the Tuibot, is considered even to excel that higlily-piized European fish. 
The Gouiami is a native of China; hut has been naturalized in the Mauritius, and oven 
in Cayenne. The great tenacity of life possessed by these fi&hes enables the fishermen 
to bring them to niaiket alive ; and the larger species are often cut up alive to suit the 
convenience of the smaller consumers. 

The Gobiu^a are usually distinguishable at the first glance by^ having the ventral fins, 
which arc Situated on the breast, united into a funnel-shaped disc. These fins are 
sometimes diltinctly separated, or united only at their bases; but even in those cases they 
are usually capable of being foimed into a funnel at the pleasure of the animal. The 
pectoral fins are large, and the eritiie lays of the dorsal and anal fins soft and flexible. 
The skin is sometimes naked, sometimes clothed with large, finely ctenoid scales ; the 
edges of the opereula arc unarmed, and the opercular aperture small, so that these fishes 
are enabled to live for some time out of the water. The stomach and intestines are 
both destitute of coeca. 

Some of tho fishes of this family produce living young, but the majority appear to 
bo oviparous. The male of a species of Gobtux, inhabiting the Mediterranean, has been 
observed to r.'ake a nest amongst the soaweeds, with the roots of the* Aoatera, or Grass- 
wrack ; in this he awaits the females, which soon come to deposit their spawn; this 
is fecundated by the male, and he then remains as a guard over the precious deposit, 
which ho defends with tho greatest courage. This habit of the Qobim was probably 
known to the ancients, as Aristotle mentions a fish, called yltycia, which he says is the 
only fish that constructs a nest. we have already seen, however, that it is certainly 
equalled in this respect by our common Sticklebacks (page 41). » 

The Gobiidae are, for the most part, small fishes, which keep close to tho shore, 
usually amongst rocks; they often attach themselves by means of their disc-liko 
ventral fins to the lower smface of stones and other objects. Some species are also 
abundant in tidal rivers. 
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Fig. 40.—Sucking Fi-^h [Et liefi 


One of the largest and most singular species is the Lump-fish {Oychpierm lumpux)^ 
which inhabits the northern European seas, and may often he seen hanging up in the 
shops of the London fishmongers It is also called the Lumji-suokcr, and is the Cock- 
paddle of the Scotch. The liump-fish sometimes weighs as much as seven pounds, 
and is of a thick massive form; but its flesh i.s very soft and insipid It is of a purplish 
black colour, variegated with red and brown, and tin' belly ^s crimson. The back and 
sides have rows of tubercles, and the appearance of the fish is extromelj'^ grotesque. 
The sucker, formed of the ventral fins, is of a somi'what oval foi ra, and of great size 
and power. So firmly does it adhere by meap.s of this organ that, according to 
Pennant, on putting a freshly-caught speciimn inton pail containing several gallons 
of water, it fixed itself .so firmly to the bottom that the wliolc jiail, u'ith its contents, 
could be lifted by talcing hold of the tail of the fish It is said to feed upon Medusm 
and «»ther gelatinous^ marine animal^, and in its turn alibid.s a favourite repast for the 
iSoabs, which, howcA'cr, icject the skin 

A still mor(' reniaikable and celebr.ah'd fidi belonging to this f.iniily is the Eernora, 
or Sucking-fish (Echnieix, Fig. 40), of nlnch a few species are found in the seas of 

*' vaiious parts ol the world. In this genus 

tlu' vi'iifral fins aio only united at the base, 
and do not appear to hi’ applicable to the 
attachiueiit of the animal ti> suhinarine 
bodies, lni1 to eom])‘'nsath for this, the 
up])er suiface of tin' head is furnished with 
a singular disc, formed of transverse, earlibiginous, dentieulated plates, h)' means 
of which the Ecniora attaches itself to rocks, ships, and even to the bodies of 
large fishe.s 

The habit which lhi '5 fisli has of fixing itself to the bottoms of ships, gave 
rise, in ancient times, to the opinion that it enuld thus instantaneously arrest the 
course of a ship in full sail; and the names still applied to it in sevcial conutrics refer 
to this fable, which is related in the most eircnnislanlial manner, and wilAi the utmost 
good faith, by si’veral ancient authors. Thus, amongst other marvellous tales, we are 
told that at the battle of Actiura^ Antony’s shij) was held motionless by a Eemora, 
notw'ithstunding the exertions of seveial hundred sailois; and on another occasion 
wo are informed that Caligula, when on a voyage, was ariestcd by one of these 
fishes, which attached itsi'lf to the iudder, and manifested such an invincible 
determination that the emperor .should not proceed on his voyage, that the efforts 
of four hundred able soamim were of no avail, until one of them, more knowing than 
his fellows, asiiortained the eau.se of this disagreeable oeeuiiouce, and, by detaching 
the ohstmatc Itftiiora, set the ship free to pursue lier course 'J'he eornmon Ilemora 
is about a foot long, and somewhat of the form of the Herring. It occurs commonly 
in the Mediterranean, and i.s also found in the ocean, and occasionally on the liritish 
coasts. Some of the othiT species are larger and more elongated. 

The Dragonets {Calhovymns), of M’hieh two species ai*o found on our coa.sts, are 
arranged amongst the Gobiidai, although thi'y appear to possess charncters which 
might entitle thiofi to form tho types of a distinct family. Their branchial apei-tures 
are very small, and placed at the upper part of the ojiorcula, close to the back ; and 
their ventral fins are very large and distant. The eyes arc placed on the top of f'lc 
head, looking upwards; the skin is smooth and scaleless, and the first dorsal fin has 
bristle-like rays, of which the first is sometimes exceedingly elongated. They aro 
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Fig 41.—bca-violf (Autirthicas lupus). 


handsome fishes, of moderate size, often adorned with brilliant colours, and their flesh 
is said to be very good. 

Nearly allied to the preceding are the JUnmiuJfr, which w'ore, in fact, placed in the 
same family with the Aobics by Cuvier. They arc distinguished, however, by the 
structure of the ventral fins, which arc placed on the foic part of the breast, or on the 
throat, and consist only of a few, usually tw'o, rays. In the Sofi-vroU hicas 

lupus Fig. 41), the veiltral fins are entirely wanting T^hey agiee with the Gohiidai 
in the structure of the intestinal canal, and in the absence of the aii -bladder ; the skin 
is cither naked or furnished with very small concealed scales, and is covered w'itli 
a great quantify of mucous 
matter; from the lattc'r cir¬ 
cumstance the name of the 
typical geiius lUcuuias (Gi. 
blenvos, mucus) is deined 
The dorsal fin io* very long, 
usually extending throughout 
the w'hole length of the back, the entire lays of thi^ ayd of all the other fins caie 
flexible, as'in the preceding family The itcetoial ^in^ also aic very large. The 
mouth is usually auned with ueiite fang^, W'hich, in the Sea-wolf, acijuire most 
formidable dimensions, and are aeeonijiaiiied iiy an inner senes of blunt molars, which 
serve to crusl»the shells of the molliiseou.s animals upon wlindi this creatuie usually 
feeds. The ahdonrtnal cavity is slioil, and the anal fin eonsequently of coiusideiablc 
length. The head is fiequeiitlj tiiiiiished with tentaculai filaments, which aie some¬ 
times singidarly branched (Fig. 42) 

Of the^British species, the Shaiiny {^ItUnnius phohs) is remaikahle for the hahil 
cxhibitc’d by the larger specimens, of creeping out of the water, with the aid of their 
pectoral fins, as the tide recedes, and hiding themselves in hides among'.t the rocks, 
where t\icy remain until, on the return of the tide, the water again covers them and 
sets them^it lihert}'. They place theiii.selves singly in thesi' eaves, with theii heads 
ouiw'ards; and if any danger shows itself at the mouth of then retieat, they iininodi- 
ately retire backwards to its moie shelleicd rece.sses. This fish lias even been known 
to surviv''e a confinement of thiity hoiiis in a dryfiiox ; hut it is soon killed by being 
put into fresh water. 


Many of these fishes produce living young; and, in geneial, the outlet of the male 
generative organs is situated in a small pioniinenee neai the anal opening, which 
gives considerable support to the opinion that a genuine copulation must take jdace 
between these fishes. 

Of the British Blenuies, one specii's, the Zoarcus vivtparus, exhi]jit8 this peculiarity 
of bringing fortli its young alive; and they are said to be perfectly able to take care 
of themselves fiom the moment of their exclusion. The young appear to be of difi'erent 
sizes, in proportion to the size of the females jiroducing them, Thus, Mr. Yarrell 
mentions that a specimi-u of fifteen inches long, which was brought to the Edinburgh 
fish-market, contained scvoial dozens of young, which weio still alive, and measured 
from four to five inches long; wliilst the young of another female, seven inches in 
length, were only about an inch and a-half long. 

The Blcunics are generally of small size, and of little or no value. They swim 
together in small shoals amongst the rocks of the sea shore, and are constantly to be 
found in the small rock pools left by the retiring tide. They are exceedingly active, 
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and difficult to catch, cvoa when confined within a small space, dashing and leaping 

about with the greatest 
rapidity, and concealing 
tLcmselvcs under the sea¬ 
weeds which fringe their 
pool. Like the Gobiidse, 
ifiiey arc able to live for 
a considerable time out of 
the water; and one species, 
the Suliti'ias scandetis of 
Ehrenbcrg, which inha¬ 
bits the Indian Ocean and 
the Red Sea, is able to 
Fig. 42.—Occllafcd Blenny (liletuAtis vcellarif>). climb and leap about the 

rocks of the shore. It is 

so exceedingly active in this somewhat anomalous position that it has been taken by 
some vibsci vers for a small l^izard, and as it can take leaps of four or five feet, it is 
by no means easy to catch. 

One of the largest and most formidable fishes of our seas is the Sca-wolf {Anarrhi- 
cas lupus, Fig 41j, w’^hich belongs to this family, and the dentition of w^hich has 
already been rcfeired to. In the British seas, this fish attains a length of six or seven 
feet, and in inoie northern and colder latitudes it is said to grovf still larger. ’The 
back of this formidable fish is of a brownish-gray or olive-brown colour, with trans¬ 
verse black or brovni stripes, which extend more or less over tl/c w'hitish belly. Its 
common food con'?ists of cnistaceons and molluscous animals, for crushing^W'hieh its 
powerful apparatus of teeth is especially adapted, and the stnmgth of its jaws is 
exceedingly gieat. When captured, it defends itself vigorously, attacking the fisher¬ 
men wuth the gieatost ferocity, and often inflicting severe wounds upon thoiej'jwho are 
not very careful in their a]>])roaehes , this ferocity, how'cvcr, is the means of ^ortening 
the captive’s life, for the fishermen, knowung its habits, geneially contrive to knock it 
on the licad before it has an opportunity of doing any mischief. Its appearance is 
completely in accordance wdth its nature , for few fishes look more savage than the 
Sea-W’olf. Its flesh, howmver, is said to be exceedingly good ; and as it bears salting 
well, it is of no small importance to the inhabitants of Iceland, wbeic it is found in 
groat abiindanccv The skin is converted into a sort of shagreen, which is much used 
for making bags and pouches; and Cuvier states, that the Icelanders employ its liver 
in place of soap. 

The Loplnidtv, Riming the last family of the spiny-finned fishes, present a good 
deal of resemblance to the Gobiidsc, and especially to the CalUonymi and their allies ; 
they aie particularly distinguished by having the carpal hones very long, forming a 
sort of arm, at the cxtri'mity of w'hich the pectoral tins are supported. The ventral 
fins are placed in front of these, on the flattened lower surface of the body ; and the 
pectoral fins thus form, as it were, a pair of hinder legs, upon which many of the 
creatures are able to Yop about upon the sea-beach in a very curious manner. Most of 
these fishes have a large head, and a short, stout body, terminated by a slender tail. 
They arc covered with a naked skin, which is usually roughened with warts and 
tubercles of different kinds. The branchial aperture, which is placed behind the pec¬ 
toral fins, is very sm&Il, whilst the branchial cavity itself is of large size; and, as is 
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Fig. 43.—Fisliiiip Fron [L>.phuis pi,scattn ixii,). 


usual in. fishes which exhibit this conformation, the Ijophiidas are able to endure a 
tolerably prolonged absence from the water. 

The best known of these fishes is the Lophim piscatorint, (Fig. 43), commonly known 
under the names of Anglei* 

placed upon the top of it, 

rather clo^e together. 'I'hc body is veiy sliotf, and tcriiun.tted postoiiorly by the pec¬ 
toral fins, behind which it runs off into a giadually tapering tail, bcaimg two dorsal 
fins, and the caudal and anal fins. 

The Fishii*!; Fiog Ls a sluggish fish, and as its voracious appearance by no means 
belies its chaiacter, ‘it might be supjiosed that it would liavi* some dillieulty in giatify- 
ing the enormous appetite which must apiianmlly he associated with such a ticmeudous 
mouth. It is said, however, that the fish possesses a stiatagem by which to satisfy the 
cravings of its maw, w ithout the necessity of subjc'cting its unwieldy person to any 
very violent exertion. On the uppci .suifaee of the fiont of the head are two long 
moveable bony filaments, the foremost of whi' h is dilated at its tip, which has a silvery 
lustre. T ying close to the ground, the fish distuibs the sand or mud, so as to obscure the 
w'ater aroiipd it, justly thinking, no doubt, that its appearance is not sufficiently 
amiable to inspire much confidence in the wa-akcr inhabitants of the deep , it then 
elevates the filamentous appendages just described, and w'^aves them to and fro in the 
water, wdicn the small fishes, which are soon attracted by the hope that this silveiy 
object is something to cat, become instead the prey of their artful foe. This is said to 
he the ordinary mode of procuring its food followed by this fish, but it certainly at 
times seeks its piey by other methods. Thus Mr. Yarrell quotes a ease in w'hieh one 
of these fishes seized a Cod which had just been hooked by a fisherman, and allowed 
himself to he diawn up to the sutfaee, where he ivas only compelled to quit his hold 
by a severe blow on the head ; and on another occasion a Fishing J^og seized a Conger 
Eel that had just been hooked, when the latter wriggled himself through the nariow bran¬ 
chial aperture of his second captor, and in this manner both fishes were drawn up together. 

The Lophius ptscatorius is a large fish, sometimes attaining a length of no less than 
five feet. The most common size, however, is about three feet, and specimens of this 
size are not unfrcquently taken at various parts of the coast. In itself, the fish is of 
no value, but many of the fish found in its capacious stomach tire generally quite 
uninjured, sometimes even alive; and the fishermen frequently make a little money 
by exhibiting the fish itself to sea-side visitors, generally accompanying their exhibition 
with a most doleful lamentation upon the ravages committed by their not very pre¬ 
possessing captive. 
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SUB-OBDEB V. — LoPBOBBANCHIA. 

General Characters. —In all the; groups of bony fishes which we have hitherto 
had under consideration, the gills are fornu d of eonib-likc ^ries of lamina); but in 
the Lophobranchia, those organs are ananged in little tufts, disposed in pairs along 
the branchial arches, a eonfonnation whidi is not exhibited by any other bony fishes. 
The opcrcula are vciy large^ but are eoiiliiu'd thioughout bj"*a rnenibrane which only 
loaves a very small aperture for the exit of water, and the branchiostegous rays arc 
entirely wanting. The body is very elongated in its form, and covered with bony 
plates, which ai*c usually of eonsiderablo compprnt^o size;, so that the body heoomos 
more or loss angular. Tlie tins are usually very imjicrfeetly developed , the pectorals 
are small, theventials usually altogether ahoent, and the caudal and anal fins aro 
also often wanting The bones of the face arc* mueli prolongi'd, forming a sort of 
snout or proboscis, at ttie extremity of'wlneh the oral ajierture is situated, a stiueturo 
very siniilai to that wbieh wo have seen in the family I'lstularida* (page 39), in tbo 
preceding sub-oidei 

This sub-ordei inthides,only a single f.iinily, the Stjufinuthida^ composed of small 
fislu's of very singular apjK'ar.im (' The best known form is the Hippocampus or Soa- 
liorso (I'hg. 44), so called fiorn the remaikable lesemblaiico tvliicli they present to that 
inaiimial when the dongated head is bent at about a right .angle to the axis of the body. 
One siieeies is found in the IJritisb seas, but specimens of tropical spA-ics are often 

brought home by sailors, and may eomnionly be seen in the sbo])s of dealers in curio¬ 

sities. They possess no caudal fin, and mak(' use of the long tapering tail to support 
thomselvos, by twisting it loiuul the stems of sea-weeds and other objects. In this 
position they present a very i-uriou-. ajipearanee, wonderfully justifying the popular 
comparison with the horse 

The true Sijhgmthi aro of a still more elongated form than the lltppoeampi^ and 
have the head in the same direction as the axis of the bdtly. They 
are eommoiily known as I’lpe-tidi, and some species arc tolerably 
abundant on some parU of our coast, the largest llritish species is 

said hy some authois to attain a length of three feet. The habits of 

all the spee.ies appear to be very similar, they swim about slowly 
amongst the sca-weods, feeding upon minute Crustacea, w'orms, 
Mollusea, &c. 

The most singular part of the history of those creatures, however, 
is their mode of reproduction. Individuals are found fiiriiisbod with a 
curious pouch oi cavity at the base of the tail, which is either com- 
p^loSely closed, with the exception of a small opening, or concealed 
by a pair of membranous folds. In the course of 'ttie summer this is 
found filled with eggs; and at a latoi period, when the fry are 
hatched, it appears that they continue for a time to seek shelter from 
danger in this singular cavity. The attachment of tlie Syngnathi to 
their young has beim noticed by several authors; and Mr. Yaircll 
says, that he has b(,‘cn assured by fishermen that if the young be shaken out of the 
pouch into tlic water, eJosc to the boat, they do not swim away; but when the parent 
fish is held in the •water, in a favourable position, the young again enter the pouch. 
The most remaikable ciicumstanee, however, connected with this is that the pouch- 
bearer is the male fish, and that the female is quite destitute of any such organ, so 

L. 
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that the ova must actually be deposited by the latter in the abdominal receptacle of her 
mate. 

Mr. Walcott’s observations upon a British species, the Syngnnthm aeun, as quoted 
by Mr. Yarrell, are as lollows .—“ The male differs from the female in the belly from 
the vent to the tail fin, being much broader, and in having, for about two-thirds of its 
length, two soft flaps, which fold together, and foe m a false ladly (or ]mueh) 'J’hey 
breed in the summer; the females .casting thedr roe in^i the false bcdly of the male. 
This I have asserted from having examined many, and having constantly found, early 
in the summer, roc in those without a false belly, hut never any in those with , and, 
on oiicning th*em later in the summer, tlicie has ht'cn no roe in those' which 1 have 
termed the female, but only in the false belly of the male ” Mr. Ya’rell aho stales, 
that he has ascertained the eorrei tnoss of those statomc'nts by the dissection of speei- 
mens, and found that the individuals v ith the ventral pouch were actually fuinished 
with the usual internal organs of the male* sc'x, whilst thole which had no jiouch 
possessed ovaries crowded in the usual niannei with eggs. 

The mode in which the ova are inlrodm ed into tlu-ventral pouch of the mah'is 
still unknown; hut it is reinaikahle that amongst tishiis. wherevei any unusual cave 
ivS taken of the eggs and young, this diityalwais di'iolv(\s iijion the'male, iilu'reas, 
amongst other classes, it appeals to he a geiieial mb' that the eaie of thi' }oiiug is the 
special business of the mother; altliough, in many eases, tlii' male undouldedly shari'.s 
in the labours of his p.utner Tims the males of many lurds a.ssist in colleiting 
materials and in tlie construction of llu' nest, and, in some lnstam'c^, even lake a share 
in the work of incubation ; hut we know of only oiu' inslam e amongst buds lu Mluch 
the eggs and young are dejieudi'nt exclusively upon patciual care 


St n-OllDEll VI —rLFCTOON.VTllA. 

« 

f 

General Characters. —Tn this, thi' last groupof the Teleoslia, wemi ct, toaeertain 
extent, with a eomhination of the characteis of thi-i and the following orders. The boni'S 
of the head are perfectly ossified , hut the remainder of the ski'li'ton, and ('specially the 
vertebral column, ofti'n ri'iuains in a state very similar to that which pievails in many 
of the Ganoid and Cartilaginous fishes. TIk' union of the hom's of the head also is 
much closer than in tlu' other fishes of the pu'Si'ut ordi'r, and the principal character 
of the group consists in tin' firm attachment of the bones of the upper jaw and palate 
to those of the evaninm. Thi' piincipal part of the upper jaw is made up of the inter¬ 
maxillary honi's, which constitute the entire margin of that part of the mouth, and 
these are finnly fixed to, or lather amalgamated with, the cranial ^nd maxillary hones. 
The bones of the palate, also, are imnioveably attached by a suture to those of the 
cranium. The head is largo; the mouth small; and the opercula arc so coven’d by 
skin and muscles, that only a small api'rturc is left for the exit of the water cmpluyi'd 
in respiration The body is usually short and stout, and covered with a thick skin, 
which is sometimes roughened by scattered points, like those in the skin of the Shaiks, 
and sometimes more or less covcied with bony plates. The fiijs are small and soft; 
the ventrals usually entirely deficient. The intestinal canal is short and destitute of 
'pyloric C(Bca, and most of them possess a large air-bladder. 

Divisions. —The I’lectognatha form only two families. The Sclerodertnata have 
the head more or less produced into a snout in front of the eyes, at the extremity 
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Fig. 45.—Tnink-fibh [OKtrunon). 




of this is the mouth, armed with a series of distinct teeth, which are received into sockets 
of the jaws, and bear some resemblance to the front teeth in man. The body is covered 

with bony plates, which in some cases, as in 
the Trunk-fish [Osli'dcion, Fig. 45), are of 
large size and regular shape, covering the 
wliolo surface of the body with a suit of 
inllexiblc bony armour. The tail is inclosed 
in a sort of bonj^ tube; and this and the 
pectoi'al fins arc the only moveable parts of 
the lisli; tlie vertebraj even are usually 
immoveable. The dorsal fin is single, small, and entirily composed of soft lays. They 
^c generally of small size, and arc found only in the seas of warm climates. 

In the fishes of tin* genus (Figs. 40 and 47) and their allies, on the other 

hand, the dermal skeleton takes 
the form of regular scales or 
grains, leaving the skin a certain 
amount of fle.'i.ibihly ; the ven‘ 
tral fins are often represented 
by a pair of powerful deutn u- 
latcd spines, and the back bears 
two dorsal fins, of which the 
anterior is formi'd of strong 
spinous ray.s, the first of which 
is usually vciy large, and den¬ 
ticulated in front. This fiist 
dorsal fin is sometimes i educed 
to a single strong spine, it is 
supported upon a bone attached 
to the head, and can he retracted 
within a groove formed in the 
latter. These fishes aic generally of rather small size; they inhabit the tropical seas, 

and are often adorned with the most 
brilliant colours. One species occuis 
on the llritish coasts. They are but 
indittcrent food, and are said to be¬ 
come poisonous at certain seasons 
fiom feeding upon the coral-polypes; 
this, however, is probably a mistake, 
as Cuvier states, that in all specimens 
opened by him he found nothing but 
sea-weeds. 

The second family, the Gymno- 
donia, is distinguished from the pre¬ 
ceding by the structure of the mouth, 
which, instead of teeth, has the sur-^ 
Fig. 47.—Balibtes peiiiciiiigcrus. faces of the jaws covered with a plate 

of on ivory-like substance. They feed upon sea-weeds, and also upon Crustacea and 
Mollusca, in breaking up the shelly coverings of which these solid jaws arc of great 



Fig. 4C.—Balistcs (jeotjrapbicus. 
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service to them. The skin is thick and leathery, usually besot with spines ; and the 
branchial aperture is reduced by it to a' very small size. 

Like those of the jjreceding family, the majority of these fishes arc found only in 
the seas of warm climates, very few occurring in the waters of Europe. Some of them, 
belonging to the genera JHodon and Tetraodon^ have a largo aii-bladder, and possess the 
singular power of infixing the body with air, so as to swell it up into a more or loss 
globular form. This inflation is effected by the ])assagi? of air into a large sac, which 
opens into the oesophagus, and extends over the whole of the belly beneath the skin. 
The air, according to Mr. Darwiris observations, is swallowed, and then forced into the 
sac, where it is retained by a muscular contraclion. This sac wa.s formerly described 
as a crop, or first stomach. "When thus dislended, the great (juantity of air colh'cted in 
the ventral region causes the fish to float with its belly upwards at the surface of the 
water, in a most helpless position, although,it appears to lyive some little power of 
directing its course by the agency of the pc'ctoral fins. The distension of the skin also 
causes the spines with which it is covered to erect them.sc'lves in a most formidable 
manner, affording’an efficient protection against the attacks of ordinary enemies. 
Mr. Darwin states that a species ()hs('i-v(‘d by him, on th? coast of Ei-azil, was able to 
bite most severely; and that it could eji'ct wafer from its mouth to sonic distance, at 
the same time making a enrirms noise by th(> rnovement of its jaws. A singular 
phenomenon nresented by this fish was, “ tli.at it emitted from the skin of its belly, 
when handled, a ^aost beautiful earmine-red secretion, Ai’hieh stained ivory and paper 
in so curious a manner, that the tint is retained with all its brightness to the present 
day.” These fishes, some of which are well known as Sea rureujiines, are (>f moderate 
size, some of them measuring above two feet in length. They are, however, of little 
value ; their flesh being very indifferent, if not ahsolutidy unwholesome. One species 
has been taken on the coast of Cornwall, it was first di’serihed by Pennant, who 
considered it identical with the J'ttraodov hrngatus of Linnaeus—a siiecics found in 
Carolinfx. Mr. Yarrcll considers it to be distinel fiom this, and has doseiibed it under 
the namc^of T. Pcnnantii. It attains a length of more than a foot and a-half, and the 
diameter of the inflated belly, in a specimen of this size, is about a foot. A spccica 
found in the Nile, the T. Iweafm, which is said to po.ssess electrical iiropcrties, is often 
deposited on the hanks of that river by its peiiodieal inundations; on finding them¬ 
selves hopelessly de.sertecl by the water, thf-y always swell up their ventral sac, and 
become dried in this inflated condition, when they arc collected by the children and 
used as balls. 

The largest species of the family, and indee d of the whole sub-order, arc tlie Ortha’ 
goriscif which have a soft skeleton and a short, thick body, destjtute, of tail ; the air- 
bladder tud the ventral sac of the preceding fishes arc entirely afisent, and the fishes 
possess no power of inflating their bodies. The appearance of those fishes is very 
peculiar; they look like the anterior portion of some very large fish, cut off through 
the dorsal and anal fins, and then closed behind and furnished with a broad caudal fin. 
Of this curious group two species are found in the British seas, although they appear 
to be rather rare in the waters surrounding our coasts. One of^these, the Short Sun- 
fish, or the Sun-fish, par excellence {Orthagoriscua Mold), is almost of a circular form, 
with long dorsal and anal fins projecting like handles from its hinder part, the space 
between these being occupied by a broad caudal fin. About the centre of the body, on 
each aide, is a small pectoral fin, and in front of this, the orifice of the brayhial cavity. 
The other British species, the 0. ohlongus, is of an oblong form; it has the fins in the 
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same poMtion aa the circular species. Both these fishes attain a largo size; the 
Shoit Sun-fish, in particular, sometimes wi'ighs three or four hundred pounds, and 
measures four or five feet in length. The flesh of the Ortha^ orisci is soft and very 
indifferent, and possesses a disagreeable odour; qualities which cause it to be very 
little esteemed. It is, however, fat, and yields a donsiderahlt! quantity of oil. When 
aliv(' these fishes have a silvery appearance, and at night thej arc said to he exceed¬ 
ingly phosphorescent; fromwhich ciicumstance, eouph'd with their more or lees 
rounded form, it is probable that the names of Sun-fish and Moon-fish, applied to them 
in dilfercnt places, are derived. * 

OuDKll IV.— tiVNOIDEA. 

Geneval Characters. —Of the remarkable fishes belonging to this order very 
few exist at prc.^enl in ('ui waters. Bu.< their fci.-^sil remains occur in abundance in 
almost .all the fo^'ililVi ous .strata of tlie oaitli, and, in some of the oldei fonnations, 
constituio almost thi' only indications of the existenee of vertebrated animals upon 
our planet .at tin' peiiod of the dejuibition of these strata It was, m fact, the ahun- 
danee and variety of these fossil remains that fiist called the attention of naturalists 
to these fishes, and thus introduced a new and important element into ichthyological 
classification. I’rofessor Agassiz, in his great work on the fossil fishes, found it 
necessary to adopt a diffeient system fiom that generally in use amongst zoologists, 
as, in many instances, the organs upon which the latter relied for, the characters of 
their groups, were absent or unreeognizable in the remains of the fishes of former 
ages. Under these (‘ii'eumst.ances he derivc'd the leading eharacters for his general 
classification of Fi.shes from the form and .strueluro of the scales, or dermal appendages 
(see page 286 ),these organs being geneially well jireserved in fossil specimens ; and this 
has undoubtedly been of gre.at aervii-o to the study of fossil Ichthyology. It cannot 
be denied, however, that, as is always the case where the stiucturo of a single^ system 
of organs is adopted as the basis of a clas.sification, the arrangement of Fishes proposed 
by V iofe.ssor Agassiz is evidently artificial, and often violates the natural affinities of 
the animals, removing closely allii'd speiics to a distance from each other, and bringing 
others into close juxtaposition which have nothing in common but the general form of 
their scales. 

I’lirs is abundantly evident from the study of the eharacters of tlic bony fishes, as 
already set forth, and it is equally true with regard to the Ganoidi'a of Agassiz, the 
establishment of which as a distinct order is the most important zoological point in 
the woik of that eminent naturalist. In strict accordance with his principle of 
arrrangement, he incyidcs under this order all the fishes which are cither entirely or 
partially ('overed with bony plates—a character which is exhibited by many of the 
fishes already referred to amongst the Tcloostia, such as the Lophobranchia, a con¬ 
siderable portion of the I’lectognatha and Siluridae, and many other fishes 
belonging to different groups of bony fishes. But a great many of the living 
representatives of the order Ganoidea, as originally circumscribed by Agassiz, were 
well known to be nearly allied to other species and groups in which the dermal 
skeleton never presented the ganoid structure, so that it became necessary either to violate 
these natural affinities by preserving the order in the form originally proposed by its 
founder, or to introduce into it new elements which did not exhibit the peculiarities 
by which it was characterized, and which, of course, would have entirely effaced the 
boundaries of the order. The perception of this difficulty induced Professor M ull er to 
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invt stigato tlic structure of the living species of (lanoidca, and to compare it Avith tliat 
of the bony fishes on the one hand, and with that of the cai tilaginous fishi s on the 
other; and it appears fr»m his researches thatapoition of the tJaiioidea of Agassiz 
present characters entitling them to laiik as a distinct order, interinediato between the 
'J’eleostia and Sedaehia, but that a eonsulerablo mimber of the fishes onginally referred 
to the order must occupy*places amongst the Teleostia. 

The character by which the Ganoidea were liist distinguished fiom other fishes, 
was the nature of the dermal skeleton. Tins consists of siiKioth, bony jdates, eoveied 
with a layer of (viamcl, which aic sometimes disliibuted over tlu' whole surface, somc- 
j times confined to the region of the bead, or ananged on the sides of the body wuth 
I intervals of greater or less extimt betumen them. They aic liequently of a ihoinboidal 
I form, arranged edge to edge, in obliquely transverse rows, tlie plates forming each of 
I these being attached to those of the next row by* a (listinc't process. In otlu'i eases the 
I covering of thesnWlshes is formed of roiimh'd scales, voiy similar, both in form ami 
j arrangement, to the horny scales of the Teleostia, but often very distinct from these in 
their structure. Like the scales of the Teleo.stia, those^ bony jilates are formed in 
capsules of the skin, and the membrane of tins eapsnlc appears to extend in the form 
of a very thin pillicle over their siiifaec. In a fe\v spc'cii's the skin is quite naked. 

The skeleton of the Ganoid fishes jiresonts a considerable diversity in its structure, 
and especially A the o.xteut to which ossification takes place in it. Thus in some forms 
the centre of the vertebral column is reduec'd to a mere dorsal coid (rAtWir rfeiWi-v), 
terminated by a cartilaginous skull, which is usually protected by external bony plates. 
The processes forming the arches foi the jiassage of the spinal cord and aorta in these 
fishes are distinctly ossified. 11}'degrees, however, the ossification extends further, 
the skull and vertebral column are seen to he loiiiposod of distinct hones, the bodies ot 
the vertebral exhibiting, in some cases, the same stiueturc as in the Seladiia, of a 
scries of (Cattilaginous rings, inclosing a laiger or smallei portion of the gelatinous 
matter of the original dorsal cord; whilst in others the vcitehrm acquiie the form 
exhibited tiy those of the Teleostia (see page283'), oreven, as in the Lepulosleus^ acquiie 
a still higher development, the antciioi surfaia- of the body of each vertebra being fur¬ 
nished with a convex process, which fits into a cavity of the posterior surface of the 
preceding one. Thus the structure of the spinal column shows that the Ganoid fishes 
should occupy a position interniodiate bet wet n the Teleostia and the tielachia, as tlie 
peculiarities of both these gioups are reproduced in different momhers of the order, and 
the Lepidostcus even appears, in this rc.spect, to approach the higher classes of Vertobrata. 
the Keptilos and Batraehia, in •whitdi its peculiar vertebral conformation is fiist met 
with. In the compound structure of the lowmr jaw also, the Jjfpidostew prescn+s 
a considerable resemblance to the Reptiles. 

The structure of the fin-rays partakes of the same diversity as that of the skeleton. 
They are all, with the exception of the first rays in some of the tins, of a soft and 
flexible consistence; but in some cases they are entire, in others divided like the sott 
rays of most of the Teleostia. In many cases the edges of the caudal fin, and the 
anterior margins of the other fins, are covered by a series of smalj bony pieces, called 
fulcra^ which are often so acutely pointed as to give tho edge of the fin a strongly 
serrated appearance. 

In number and position, the fins resemble those of many of the bony fishes. The 
pectorals are always present, as are the ventrals, with a few doubtful exceptions; the 
latter are always placed on the abdomen, and from this circumstance the living Ganoid 
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fislioa were arranged by Cuvier and other naturalists with the abdominal Ph3'sostomata. 
The dorsal and anal fins present much the same difFcrenccs of size and position as the 
corresponding prgans in the Teleostia; but the arrangcnicnt</of the caudal fin is fre¬ 
quently very different. In some cases the spinal column terminates at the middle of 
the caudal fin, which thus occupies the extremity of the body as in the fishes of the 


preceding order ; whilst in oUuts the extn 
of a pointed process, beneath which the ray 



Fir. 4R, Fi};. 49. 


Fip. 48 -Heart and arteri.il bulb of l.epidooteuB. 

fl, ventiicle; h, amide, e, aitenal bulb; d, 
lirancbi.il arteri', eee, br.mcheB le.uliiifj to the 
bi.iiieliui‘, /, Viuitinu.ition of the .ii tery, ff, 
bi .inches leiuliiiK to the opercular bi.inchi.r. 

Fip. 4!).—The arten il bulb cut oper. 
n.venliiele; ft, Milve of the apeitine le.idinp 
fioiu the auricle , r, iiiuscubir eout ol the arteii.il 
bulb, d. opening loi the posteimr branch fiom 
which f e the blanches le.ulinu to braiichuc ri'^e. 


niiity of the spine-is continued in the form 
8 of the caudal fin are attached. Of these 
two forms of the caudal extremity, the 
fill im,-r, whu h is denominated homocercalj 
is characteristic of the Telcostia, the lat¬ 
ter, calli'd hctcrocercaly of the Sclachia; 
and the Ganoid fishes exhibit a tolerably 
giadiial passage fi om the one to the other. 

. In their internal /»natomy, the Gan- 
oidea present the same iieculiar combin¬ 
ation of the characters of the other two 
gri'at orders of Fishes. Thus the arterial 
bulb, as that portion of the branchial 
art<-ry which i.s situated immediately in 
iront of the heart is dialed, instead of 
being formed merely- by a thickening of 
the walls of the vessel, as in the bony 
fishes, is furnished with a distinct muscu¬ 
lar coat (Figs. 48 and 49), by which it is 
eiiahled to act as a sort of supplenu-ntary 
lieart, or elongated ventricle, in the pro¬ 
pulsion of the blood through the branch ial 
vessels , and to fit it more completely for 
the jievforinanec of tliis ofiice', it is fur¬ 
nished internally with a great number 
of valves (Fig. 49), to prevent the return 
of till' blood This conformation is ex- 
bibiled also by the Sehichia, although 
the nunilier of valves contained in the 
aileiial bulb is much smaller in them 


than in the Ganoidea, hut the Teleostia are only fanu>-hed with a single pair of 
valves at the apertifro h-ading from the heart into the artery, and the latter is quite 


destitute of the muscular coat. 

In the structure of tlu* br.aiiehiio the Ganoidea 


agree with the true hony fishes. 


They have all free, pectinated gills, contained in a cavity which is protected hy an 
operculum, and closed beneath by a branchiostegal membrane, which is fi’equently 
furnished u itli hraiichiostegal rays. In addition to the regular branchiae, there is 
fiequently a sujqilevicntary branchial organ (the opercular brauchta') attached to the 
interior of cacdi opeiculum ; and bi'low this a false gill or pseudohranchia^ which 
receives only arterializcd blood. In some eases tbe top of the head is furnished with a 
pair of spiracles, a structure which occurs amongst the Sclachia, but is never met with 
in the bony fishes. An aii-bladder is always present; it communicates w'ith the 
Dharvnx hv a duct.'^s in tlu* Physostomata. 
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The intestine is often furnished with a spiial valve, as in the Sharks and Rays. The 
arrangement of the optic nerves is alst) very diiferent from that which prevails amongst 
the bony fishes. In th\\ latter these nerves cross, so tliat each nerve runs to the eye ot 
the side opposite to that from w'hich it takes its rise. In the Garioidea, on the contiary, 
the optic nerve runs to the eye of its own side, and the two nerves meet and unite at 
some little distance fron,'» their origin. 

Divisions, -rrofessor Muller divides the living Ganoid fishes into two groat 
groups, the KohUta^ with a perfectly bony skeleton, and the Vhondrohtca^ with 
the skeleton cartilaginous, and tLv centre of the vcrtcbial column comj)ose(l of a 
continuous soft The application of this rule to the fossil fishes of this older 

is, however, attended wuth eonsidcrahlo ditlie.ulties, as, accoiding to Agassiz, species 
agreeing closely in their general cliaraeti'r^ with the former section, c.\lnhit in 
the structure of their skeleton an approneli lt,\ the second. Rrofe8.sor Vogf, tu iiving 
his classification fytm the forms of tho di'nnal skideton, divides the Giinoidea into 
three principal gunips or sub-ordei>—the Vyrhfera^ in which the scab's or plates 
covering the body are rounded, and In* ovet t-aeli other in the same maniu'r as thosi* of 
the true bony fi 5 >hes , \\\{i Rhombifeni, wind) havi' thi'body clothed with quadrangular 
bony jilatcs; and tlu' Loucata, which rue either cntiicly nakid, or have the head, and 
often the anteiior part of the bod}', more ot less covered with irrcgulai plates of hone 
The last of groups corrcspond.s w'ith the Choiidrostca of Professor Mullei, iind 

the two others maybe regaided as equivalent to his Ilolostoa; and as they uppeai 
to he more nearly related to each other than to the Chondrostea, and may very well he 
included in a single group, we shall retain Vrofessor Muller’s sections, e.s])e(;ially as 
the principal characters upon whiih they are founded are exactly applicable to all the 
living species, the only examples to w'hich wo can satisfactorily a]»pcal. 

f Sun-ORDEIl I.— IIoLOSTEA, 

Geneiiil Characters. —The fishes belonging to this sub-order, both roi'cnt and 
fossil, are distinguished by having the entire surfaeecoveied either wdth scales or bony 
plates. In the Iwiuff species, the skeleton aequiies a bony eonsi.stenee, and, in some 
cases, the ossification of the bodies of the vertebiai even proceeds to such an extent as 
to depart entirely from the ordinary piscine type, and tu picscnt no small resem¬ 
blance to the structure piovailing in many Rcptili's. In the form of the body 
and the structure of the head these fishes 
roscmhlc those of the ju-eceding older ; the 
head in particular is never covered with a 
system of bTnuil bones. 

Divisions.— The differences in the 
structure of the dermal covering cxhibUcd 
by the fishes of this sub-oider enable us to 
divide them readily into tvvo piincipal 
groups. In one of these, the Cychfera of 
Vogt, the body of the fish is covered wdtli 
rounded overlying scales (Fig. 50 A), pri'senting a considerable resemblance, both 
in form and disposition, to those of the ordinary bony fishes. In some instanci.s 
they are even of tho same homy texture ; and this is the case in the only living 
representatives of the groujt, the species of the genus Amia (Fig. 51), which, in 
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fact, have generally been regarded as true Teleostia. Others have similar homy scales, 
covered with a layer of enamel, whilst others again arc furnished with scale-lilcc bony 
plates. <• 

The character of the dermal covering is not, however, the only point in which the 
Cyelifcra depart somewhat from tlie noiinal Ganoid type and approach the true bony 
Fishes ; the fins arc entirely destitute of juhra (sec page 355'), and in other respects 
exactly resemble those of the Teleo.stia ; the arterial bulb (page33G, Figs. 48 and 49) 
has but a scanty muscular coat, and contains only tvvo rows of small valves, and the 
spiral valve in the intestine becomes exceedingly small. None of these fishes have 
opercular branchiae. 

The nearest approacli to the Ti lcostia is made by the family AmhduOy the only 
family, of this group of which we have living representatives (Fig. 51). They arc 
clothed with small horny scalt's, usua'ily covered with a laju'r of enamel, as are also 
the bones of tlie skull, over which a very thin skin is extendeiK- They are ne.arly 
homocereal (the caudal fin occupying the wlude posterior extremity of the body) ; 
but the spinal column turns up slightly at its extremity, so that the larger por¬ 
tion of the fin is 
situated below its 
termination, giving 
it, it wert!, an 
•indication of the 
heteroei'real struc¬ 
ture which prevails 
among.st many of 
Fig. 51.—Amia nmrinoratii. the other members 

of the Older. The 

species of the genus Amia inhabit the rivers of the warmer parts of Ambrfea, where 
they feed on minute Crustacea. They ai’c of small size, and but little valued as food. 

In the fossil Cyclifera, the scalc.s aie of a bony consistence. They form two 
families, of which one, the C<flacauthid<c, is characterized by having the scales rather 
small, and the perpendicular fins of extraordinary size, all placed upon the hinder 
extremity of the body, so as to present the appc'arance of a single enormous fin. 
There arc always two dorsal and anal fins, and the caudal is generally symmetrical; 
although one genus {Olyptolepis^ of which the scales have been figured in page 337) 
is hetcroccrcal. 

In the Uoloptychiid(Cy the scales are much larger and thicker than in the prect'ding 
family, and the whblc surface, Loth of the bony scales and of the head, is covered with 
a layer of enamel, and often adorned with elegant raised patterns. They were heter- 
ocercal fishes, often of large size, and furnished with a formidable apparatus of conical 
teeth, which proves them to have been of a most predaceous disposition. The 
arrangement of the dentine and enamel in these teeth is exceedingly curious and 
complicated. 

In the second‘Section of the Ilolostea, the Rliotnbifora of Vogt, which may be 
regarded as the types of the Ganoid fishes, the bony scales are always of a more or 
less quadrangular form, usually rhomboidal (Fig 50 a). They are arranged in oblique 
rows, and the edges are generally so bevelled that each scale slightly overlaps the 
one beneath it; whilst the plates in each row aro usually connected with those in 
the next by means of peculiar processes. These plates are composed of true bony 
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matter, and covered with a beautiful layer of glassy enamel. The fins in the Rhom- 
bifera are always well developed, and generally furnished with fulera ; the ventral fins 
are abdominal in position, and the caudal extremity exhibits cither the honioeercal or 
the heterocercal character. 

The fossil remains of fishes of this group are distributed through almost all the 
strata of the earth ; bvft in our pre sent world it has but^few tepiesentatives belonging 
to two genera. The group may be divided into two sections, eharaeterized by the 
presence or absence of fulcra on the fins, and each of these sections possesses one living 
genus. 

Of the group in -which the fulcia are deficient, the only living representatives 
belong to the family PoJypter^dtt. These fishes are distinguished by the peculiar 
structure of the dorsal fin, which is hiokem up into a nuinbei of separate s])ine 3 , occu¬ 
pying nearly tho whole length of the back, anfl ('aeh furni4ie«? with a soft fin attached 
to its posterior siA’face. The pectoral fin.s aie Itioad, lounded, ami tan-hke, supported 
upon a sort of shnit, seal)" nrm ; the v( ntrals are j)laced very fai back the anal fin is 
single, and the tail slightly hetirocereal. Tlie body is vtyy elongahd and eylmdrioal; 
the head depressed, and fuiuished with a pait of ‘.piraele-', iMluch can bo clo.sed b)* a 
bony valve. The opercular brain line and pseudo-brain line are wanting, and the 
hranchiostegal lays are replaced by a ''ingle large tiiangular bony plate. 

The only l^iuun species of this family inhabit the* Afiican liveis. One [Polypierita 
hichir), which is fiJVind in tho Nile, ba' sixteen doisal fins, whilst another (i'’. scuegalus), 
with twelve dorsal fins, inhabits the Senegal The Nilotic species attains a length of 
about eighteen iiielie.s. It keeps in the iiniddy bottom of the river, and is only occa¬ 
sionally taken ; it is regarded as an excellent fish for tho table 

Nearly allied to the Polypteriihv are the Dijdniiiir, a family of fossil fishes which 
have hitherto occurred only in the Old Tl(’d-''aiHlstone. 'i’ho Dipteriihe arc decidedly 
hcterocirdhl; the upper lobe of the caudal fin being much laiger than the lowoi, and 
the tail running almost to its extremity. M'he upper surface of the tail is boidered, 
like the lower surface, with a rayed fin, but there are no traces of sjniies or fulera cither 
on this or on any of the other tins; the pectoials are of eoiisiderablc size, the vcntrals 
are small, and there are two laige dorsal and aual fins, situated opposite to each other, 
near the hinder cxtiemity of the body. 

T\iQ Acanthoduhe vfi'n- also lioterocercal fishe.s, in winch the upper surface of the tail 
was furnished with a small rayed fin, hut ipule destitute (>£ spines or fulcra, whilst the 
remaining fins were all furnished i\ith a single stiong .spinous ray. The doisal and 
anal fins were single. 

The fishes of this family were of small sizi', and covered -vriih very small bony 
plates. They are found cutirely in some of the ohled fossihferous strata, the Old Red- 
sandstone and Carbonifi'rous groups, and they are reimirkable among.st tho fishes of 
these early periods, from having the skeleton more distinctly osdfied. 

Tho family PijcnodonUd^ is composed of homocereal fishes, of a broad, compressed 
form, which arc distinguished from the other Ganoidea by the absence of ventral fins. 
They were small fishes, which probably derived their nnurishiaant from molluscous 
animals; all the teeth of the jaws and palate, with the exception of the front teeth in 
the jaws, which resemble the human incisors, being broad and flat, so as to adapt them 
especially for crushing the hard shells of these animals. Their remains are found in 
several strata, but disappear after the Tertiary period. 

Of the species in which the fins arc furnished with fulcra, some are distinguished 
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by having e double row of those organs along the edge of the tail, whilst others have 
only a single row. The only living forms belong to the former scries, and constitute, 
with several fossil genera, the family Lepidosteid(F. These are elongated Pike-like 
fishes (Pig. 52), which weri' formerly associated with the Esocidae, and are geneially 
known under thi; name of bo)ty pihes. The)- are beterocercal, and both edges of the 
e:uidal fin arc funiishcd wHh a double si-rii's of fulcra, as arc also the anterior 

margins of the other 
fins. The jaws are 
usually produced into 
a long narrow snout, 
presenting a great 
ri'semblanec to that 
of the Cangetic Cio- 
Fifr 52 —Bony I’lko eddile, and armed 

witli a double series 
of formidable conical 

teeth, tfi(’ int,ernal struetuie of which is very remarkable The nostrils are situated 



quite at tlie oxtrcruity of tlu' upjx'r jaw, which is eoiuposod of several pieces bearing 
teeth; the lower jaw, in like manner, consists of several portions, presenting, in this 
le.Npect, a close resi'mbl.incc to that of many Eiqitiles Th(‘ vcitcbi^i column also 
presents a structure such as we meet with in no other fishes, the bodies of the vertebia' 
being regulaily aiticulatcd together Tlie Lepidosteida-aie furnished with opercular 
branchiie and jiscudo-branchi.e , the branchiostcgal rai'iiibraue contains rays, and the 
air-bladder is of huge size, and diyidcd into numerous cells. 

The tishes ol the gtnus Lcj)iilot,teiis inhabit the riyers and lakes of America, 
especially in thi' waniu'i regions. Several species have been described bjy American 
authors a'' inhabiting the fresh waters of tlii' United States, but of these softie arc no 
doubt incie v.iiletii's. They attain a considerable size, some of them bcirg between 
two and three feet in length, and llieu flesh is said to be veiy good. 

'J’lu' Lipidolida '—a neaily allied family, w'lth tw'o row-s of fulcral scales on the 
margins of the fins—are distinguished fiom the* jm'ceding family by tlicir homocercal 
stiuetuie and smaller leetli, wdiieli never exhibit the peculiar folded aTrangouient of 
their eoiistitnent p:irt.6 which is ehaiaeteiistie of the Lepidostcidm. The spi'cies of this 
family are all fossil. 

The Ganoid fidies with a .single row- of fiileial scales on the fins are also knowm to 
us only by their fossil remains Idke the forms with double fulcra, they may he divided 
into two familiesthi aeeordauee w’lth the structure of the caudal extremity. The 
heteroeercal specie.s eoiistitiite the family of d^akcomscida;, examples of which arc found 
only in the older formations u]t to the Oolitic peiiod. They have a single dorsal fin 
placed about the middle of the hod\, and the anal liu is also .single, and situated near 
the caudal. I'lic homoccical forms, forming the family Dapedudee, resemble the 
preceding in the number and position of their fins, but the bodies of the vertebrae are 
ossified. They make their ajipoarance in the oolite. 


Suii-oudhh II.— Cuonurostea, or Louicata. 

General Characters. —The fishes belonging to this sub-order were arranged by 
most of the earlier naturalists amongst the Cartilaginous fish, of which they formed, 
with Cuvier, a peenlinr order, chnraeterized by having the fiec hranehi® and opercular 
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apparatus of the ordinary bony fishes, lliey are, in fact, distinguished from the other 
Imnff species of the order Giuioidea by the nature of their skeleton, in which tlie centio 
ot the vertebral column is represented by a simple, soft chorda rforw/is, without any 
indication of a division'into separate vertebral bodies. The processes of the vertebra) 
are, however, generally distinctly ossified. The character of the dermal skeleton is 
also diffeient. It consi^sts of large, cellular bony jdates, winch are usually collected 
together so as to form a strong covering for the ht'ad, wVeio liny arc fiiuily united to 
the cartilaginous skull, whilst the reuiidnder of the bodj h either cntiiely naked or 
furnished with a few bony plate.s^ sepaiated by intervais of .skin of g,eater oi less 
extent. In a lew species the .skin is oouijiletely naked. In the recent foims tho 
mouth IS always placed on the lower .surface of the head, at some little distance fioiii 
t c tip of the snout, but in some of the fo.ssil species, which agree with this group in 
the general characters of the skeleton and the ariangement of the dermal phn,es, it is 
situated, as in the ordinary lislie.s, al the fioiit of the licad. * 

Ihe greater plrt of the fossil s])ecics belong to the f.imily Cephalaspuhr, in which 
not only the head, but even a consideiable portion of the body, wa.s covered with bony 
plates, giving these eieatures a most .singular aspect. So.anomaloiis is the appcuiauee 
of some of the species, in fact, that loi a eoiisidciahle time at'ti'i the di.seovery of their 
remains, paleontologists were niueh divided in oiiiimm with leg.ud to their iiatiiie; 
and some of (Jem were- said to he gigantic watei beetles, whilst others (.sutli 


as 
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rterichthya, Fig. o.'l) were eori.suuTed to he alia d to the King-eruhs (Lanuli), oi to tho 
Trilobites. The tins in these tislu's weie very iiiqierfcctlj’ dcvelopi'd, .iiid somi* of them 
appear to have been often ciituely wanting. Thii.s, in ihu Pienchlhifs, t\ic' onlj lepie- 
sentatives of the fins appear to be tbi* siiigulai )ointcd org.uis wbu.li project on each 
side of tho anterior part of the body, and wliiili are undoubtedly the pectoral fiii'^, 
although "crtainly under a very ciiiious lorm. The pei pendloulaiv fins arc also very 
slightly developed, and the caudal fm appears to have been always deficient. 

The remains of these fishes are found only in the most aneient fossiliferous stiata 
of the earth's crust; they oeem in the gioate.st abundance in the Old lled-sandsloni', 
and entirely disappear in the strata above the carboniferous rotks. 

Divisions. —T he recent Chondro.stea form two fainihes, which, however, agree very 
closely in their general form and oiganizaiioii, and differ principaSy in the character of 
the dermal covering. In the family of the Sturgeons, or ^Icipcusenda;, the body is elon¬ 
gated and fusiform ; the head depressed, produced into a triangular snout, and coveied 
with bony plates, and the body furnished with rows of large tubercular plates. The 
mouth is funnel'shapcd and protrusiblc, placed on the under surface of the head, and 
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in front of it a few barbnlea depend from tbe snout. They possess opercular 
branchim, pseudo-branchiae, and spiracles; the oporcula are large', the fins well 
developed, the tail heteroeercal, and furnished w’ith fulcra along its upper margin. 

The Sturgeons are generally of large size, and inhabit tlie seas of different parts of 
the world; but often ascend particular rivesrs in great abundance for the purpose of 
spawning. It is only during their piogrcss towards, and their abode in, the fresh 
water that the fishery for thciSturgeous can be carried on , as during their sojourn in 
the sea they appear to frequent such deep water as to keep out of the reach of the 
nets, and Mr. Ynrrell states that he has nevci heard of an instance of a Sturgeon 
being taken by line. 

Two species are found on tin; British coasts; the Aripniser sturio, or common 
Sturgeon, is the best known of these Its usual length is from five to six feet, but a 
spccinier has been taken in Scotland measuring eight feet six inches in length, and 
weighing two hundred and three pounds , and 1‘eiinaiit mentions the capture of a fish of 
this species wduch weighed foni huiidied and sixty pounds The flesh of the Sturgeon 
is regarded as a great delicacy, its flavour being coinpan'dto that of veal; and so highly 
was It esteemed m forniei days, that our Homy the First is said to have prohibited its 
being eaten at any other table than his ow'ii. Very locently, any Sturgeon taken in tlie 
’riiaines, within the jurisdietitm of the Bord Mayor, was denominated a royal fish, 
from an old cuhtoni that such fish should he presi'nli'd to the sovereign. 

The common Sturgeon is fai more abundant in the seas of the North m Europe than 
on our coasts ; it also exists in the Caspian and Black Seas in great quantities, asso¬ 
ciated with other speeics, of which one, the Beluga [Acipfnner huso. Fig. 54), attains 
an enormous size. This fi-ih often measures tw elve or fifteen feet in length, and weighs 

more than twelve hundred 
ixiunds; and Cuvier states 
that specimens have been seen 
weighing no less tiidn three 
thousand pninuLs. It ascends 
the great rivers which empty 
themselves into the seas above 
mentioned, in coiujiiiny with the couiinon sturgeon, and with two sinallor species, the 
A. llelops A Ruthenus, of which the foiiiiei attains the length of about four, and the 
latter of twm or three fi'ot. Tlii' Avipeuser Rufheuus, or Sterlet, w'hich abounds especially in 
the Caspian Sea, and ascends the Volga in great numbers, is regarded as the most delicate 
species of the genus , but the flesh of the Bi'liiga and of the Scherg (^i. Jfclops) is of 
inferior quality, and that of the former is even said to he occasionally unwholesome. 

Nevertheless, this fish is, jierhajis, the most important of its family, as, from its 
sound, or air-bladder, the most abundant supply of fine istiii/l'iss is prepared. The other 
species also furnish this substance, and to jiiocure it vast quantities of them arc 
. captured in the rivers of llussia. Another article, prepared from the dififerent species 
•of Sturgeon, is the substance called eariate, ivhich forms an important article of com¬ 
merce in the countries boi dering on the IMediterrancan. It consists of the roc of the 
female fish, which is cleaned, washed with vinegar, and dried, when it is either pressed 
into small cakes, or packed in kegs. The roc in these fishes occupies a very great pro¬ 
portion of the body, occasionally^ constituting more than one-third of its total weight; 
and as upwards of one hundred thousand of the Beluga alone* are said to be taken 
* The I'oe of this species sometimes weighs as much as ci^ht hundred pounds. 
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annually in the Russian rivers, we may form some idea of the (:f)nimercial importance 
of this article. The caviare prepared from the roe of the Sterlet is said to be far 
superior to that obtained from any other species; and Cuvier states that it is reserved 
for the Imperial court. The skin of the Beluga is employed by the Russians for harness 
leather; and the chorda dornalis of several species is said to be cut in pieces, dried, and 
used as food in some countries. The Baltic and the American seas also abound in 
Sturgeons, the species found in the latter locality being djstinet from those of Europe. 
They are taken in considerable quantities, and their flesh is often pickled and exported 
to other countries. , 

The Spatularidcc, forming the last family of the Ganoid fishes, resemble the true 
Sturgeons in their general lomi; but their skin is quite naked, and destitute of the bony 
plates which, in the fishes of the prei-eding family, cover the head and part of the 
body. They arc also distinguished by haviufj the snout enormoiusly prolon,')ied and 
compressed, so as to form a thm elongated li'af-like organ, which is sometinu's ncaily 
as long as the rest of the body. The opercular apertures arc veiy large, and the hinder 
margins of the opercula are produced backwards into a membranous jioint, which 
attains nearly the middle of the body. The mouth is w4do, and very different in its 
form from that of the Sturgeons; it is armed with numerous minute teeth whilst the 
animal is young ; but these are lost as it increases in ago. The species of this curious 
family are fouq^ only in the gi-cat rivers of North America, the fiiot described was 
the Spatularia folium from the Mississippi. 

Oiinnii V.— Sf.l\ciiu. 

General Characters. —The great ordtT of the Selachia, including the Sharks and 
Rays, may he considered to correspond with the typical portion of the; Chondroptory- 
gious or Cartilaginous fishes of Cuvier. That author, however, included amongst his 
cartilagiiAifis fish the Stutgeons, which we have seen to belong to the Ganoid order, and 
the Lamprgys and their allies, which, excejit in the soft texture of their skeletons, and 
the arrangement of the brancliial openings, have certainly nothing in common W'ith the 
highly-organised fishes arranged in the present order. The Selachia have genei’ally 
been placed nearly at the bottom of the scale in the classification of fishes; but this 
opinion of their inferiority has arisen entiicly from the imperfect ossification of their 
skeleton ; in the perfection of their general oiganisation, they certainly exceed all tho 
other members of the class, and in many respects approach the classes immediately 
above them so closely that Linnajiis even removed them altogether from the class of 
Fishes, and placed them amongst the Reptiles as a peculiar order to which ho gave the 
name of Nantes. • * 

The skeleton in the Selachia is entirely of a cartilaginous nature. The skull con¬ 
sists of a cartilaginous capsule, composed of a single piece, without any indications of 
sutures. The structure of the jaws varies considerably. In the Chiintertda the upper 
teeth are supported upon the front of the lower surface of the skull, which also takes 
the place of the palate; but in the Sharks and Rays there is a true moveable upper 
j aw bearing the teeth, and between this and the base of tho skull ire the rudiments of 
a true palate. The lower jaw always consists of a single cartilaginous arch. 

The teeth are very variable in their form. In the Sharks, the most active and 
predaceous members of the order, the teeth are exceedingly sharp, compressed, and 
occasionally serrated at the edge; in the Rays the teeth also sometimes exhibit the same 
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trenchant character, but in many cases they are arranged in mosaic, and these differon 

forms appear occasionally to be only sexual peculiarities. 
In sonic cases the ti’eth form broad, pavcnient-like plates, 
covering tlic surface of the jaws. The teeth are never 
inserted into the; jaws, but are simply retained in their 
position by the stntng skin of tho gums. They arc ar¬ 
ranged in numerous rows upon the rounded edge of the 
jaws, those of the outermost row standing perpendicularly, 
and being tbe only one^ in use, whilst those of the inner 
lows arc inelined inwards, and only acquire the perpen- 
dieulav position when 1b(‘y move forwaid to take the place 
ol one of tlii'ir fellows that has been worn out by long use. 
"J'Ik; spinal column is sorrietiiiics a simple chorda do>sali.s, 
wbub occasionally exhibits indications of segmentation, 
and sometimes eoiiqxised of a regular .senes of cartilaginous 
■\ortebne, furnhshed with tbe same conical cavities as in 
abe bony fishes. Tbe arches of tbe vertebtaj are, however, 
gencTally cai tilagmous, even in the forms with a con¬ 
tinuous dorsal chord ; and in those which have the bodies 
of the vertebra; cartilaginous, the bases of the processes 
are usually inserted into peculiar sockets oi those bones. 

'Pile pectoral fins arc' attac-bed to a strong cartilaginous arch, which usually, as in 
the bony fishes, di'iiends fiotn tbc> binder part of tlie skull. 'I'lie ventral fins aic; always 
.•cituatc'd at the bindcT part of the* abdomen, on each side of tbe anus ; and in the male's 
they are fuiiuslK'd with euiious eylinclrieal ap])c'ndages, which are piobably organs of 
adbesiou. Tbi' ir'rpendiciilai fins vary consicb'rably lu number and position, as in the 
])rec'('cling groups of fishes, and some of them arc frccj^ueiitly wanting. The tail is 
usually betc ioc-c'real. Tbe fin lays are cxc-c'c'chngly numerous' and of a horn^ texture, 
very clifferent fiom that of the lays of tbe fishes of any otbei group , but the fins aie 
also fic'cpiently provided with a strong hollow spine, eoinpo eel of ilenliue, and usually 
serrated behind; this is supported upon a moveable cartilaginous piece, and often 
constitutes a formidable weapon. 

Tbe skin is sometimes cjuite naked, but usually bears a number of larger or smaller 
fragnientic of dentine, which are sometimes in tbe form of scattered spines, separated 
by intervals of naked skin, but in other case's are distributed in minute grains over the 
whole surface. 

The Scdac'hia are especially distinguished from the other fishes by the structure of 
their hraneliim *rhe branchial arches are fixed, and the branchial lamina;, besides 
being attached by their bases to the ai ches, ai e also fixed by the whole of one margin 
to a 6C'rie& of partitions, Mhich thus bear a senes of lamina; on each side of them. In 
this manner a series of branchial sacs is formed, which open into tho pharynx by 
separate slits, and also usually possc'ss separate external apertures to allow the winter 
employed in respiration to pass off. Tbe usual number of these openings is five on 
each side ; but in some cases there are six, and even seven of them. In the Chimaerida) 
there is, however, only a single external opening; and this character induced Cuvic'r 
to place these singular fishes with the Sturgeons in his order of Chondropterj’gii m ith 
free branchiie, although the internal structure of the branchial apparatus is the same 
as that of the typical Sclachia. 
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The art<'rial bulb in the Sclacbia exhibits the same muscular coat and apparatus of 
internal valves that we have already described as existing in the Ganoid fishes; but 
the valves are generally less numerous than in the lecent species of that order. I'he 
intestine is also furnished with a spiral valve, which often attains an extraordinary 
degree of development. There are no pyloric coeca, but the pancreas is in a glandular 
form. The nervous system exhibits a marked 8U])eiiority over that of the ordinary 
fishes, the volume of the cerebral hcmispheies being mueV greater (s('e Fig. 15, B); and 
the optic nerves present the same ariangement as in the Ganoid fishes. The Selachia 
are also the only fishes inwhieli^the auditory cavity is m communieation with the 
outer world; the eyes are in some cu.^es fiiinished with iiietitatiiig meuiluaues, and the 
nasal sacs arc of very complicated eoiistruetioii. 

The reproduction of these animals presents several remarkable peculiarities, and 
dilfers consider.ably from that of most fishes. Thus most of them produce living young, 
which are develojied in an enliuged poition of the oviduct, where they lie lie'', and 
surrounded by an albumin us liquid, nhieh ajipears to a.s.sit,t in their iiutiition during 
the period of di'vclopment. It i.s e\eii said that in one species, at least, the yelk-sac 
attaches itself by nii ans of little ajipeudages to the walli of the oviduct, thus foiming 
a conneetioii with the iiaieiit such as wc only meet with elsewhere amongst the 
Mammalia. Some spe¬ 
cies, on the oth ^‘1 hand, 
produce ova, which aie 
inclosed ill haid, horny, 
quadrangular shells, 
ufciially turiiished with 
a pair of filamentoiib 
processes at eadi e.\- 
tiemity^ JFig. 5G). 

These egg-eases an* 
fuinishe<l*with slits to 
allow the passage of 
water to the embryo, 
whi( h lies coiled up in their interior until its deielopment is sufficiently advanced, 
when it makes its eseape through au opening at the extiemily towaids Mhleh its head 1 .S 
situated. The filamentous proee.sscs of these egg-ca.ses are said to servo, for their 
attachment to sea-weeds, so as to prevent the young animal from being the sport of the 
waves; the empty cases are constantly to be found thiowm up on the beach, and 
they aie well known at the sea-side under the name of Mcrmaid’s-purscs, .Sea- 
purses, * • 

The embryo exhibits one remarkable peculiarity wliieh appears greatly to justify 
the position of this order in the iiiiiiK'diate luighbouihoud of the Batiathia Before 
its exclusion the yonng fish is furnished M'ith external filamentous Inanehia', like those 
which exist in the tadpoles or larvae of the Batrachia, a character m hich we meet M'ith 
in no other group of fishes. 

The Selachia are all inhabitants of the sea, although sonid* of them occasionally 
frequent the estuaries of large rivers. They are all of laige or moderate size, some 
species attaining gigantic proportions, M'hcn their voracity renders them objects of 
teiror to tlic inhabitants of the coasts on which they occur. 

Divisioixs. —Tb'y may be divided into tw'o primary groups or sub-orders—the 
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Jloloeephala, which may be recognized by their single branchial apertures on each side, 
and the Plaijiostomata, in which each branchial sac has a separate opening. 

SuB-ORDEH I.— lIoLOCErilALA. 

The Holocephala make the nearest approach to the Sturgeons, and were, in fact, 
included in the same order with them by Cuvier. They have a continuous chorda 
dorsalis, with cartilaginous nijpral arches and transverse processes. The skull is short 
and rounded, and its anterior margin takes the place of the upper jaw, and supports the 
teeth, which consist of broad plates, of which the upper jaw bears four, the lower one 

^ only two. The eyes 

, ^ are very large, but 

without eyelids. The 

v n asal cavities are very 

^ ^ luted; they open on 

the lower part of the 
snout, in front of the 

Fig. 57.—Soutliern Cluniaira {Callorhynchm australis.) mouth which is of 
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small size. On each side of th(‘, neck there is a single branchial aperture, which is 
furnished with a sort of rudimentary curtilaginou.s operculum, and wl^ich leads down 
to five distinct branchial sacs, with separate openings into the, pharynx.^ 

There are two dorsal fins, of which the anterior is rather ' short, triangular, 
fumish(‘d in front with a very large spine, and situated immediately over the large, 
powerful pectoral fins; the anal fin is small, and the tail hetcrocercal. The skin is 
perfectly naked. 

The lloloci'phala arc all oviparous, and thi'ir eggs, like those of the Sharks and 
Rays, arc inclosed in a strong, hoi’ny capsule. They form a single family, the 
Chimreridm ; Linnmus having applied the name to them from their Ungular 

appearance, csjiecially when badly stufled. {, 

Tht; best known species is the Northeni Chiinmra (Chtmeera monstrosa), which is 
called the Sea-cat, and the Kwy of the llirrinys, in difi'erent localities. It is three or 
four feet hmg, of a silvery colour, spotted with brown; the snout is obtusely conical, 
and the extremity of the tail is produced into a very long tapering filament. It is a 
native* of the norlliern seas, and usually follow's the shoals of Herrings during their 
periodical migrations towards the shore, feeding upon these and other small fishes; it 
is also said to feed on Medusae and Crustacea. The males are furnished with bony 
appendages at the base of the ventral fins, and also with a singular plate, terminated 
by a spinous disc, owi'the crown of the head in front of the eyes ; the possession of this 
appendage, coupled with its habit of following the Herrings, has no doubt given rise 
to the fanciful appellation referred to above. This fish occurs occasionally on the 
British coasts ; its flesh is coarse, and very indifferent as food ; but the oil furnished 
by its liver is said to be employed by the Norwegians in diseases of the eyes. 

In the seas of the southern hemisphere, the place of the Chimccra monstroaa is taken 
by another species, thVj Callorhynchus australis (Fig. 57), so called from its having the 
snout produced into a caililaginous process, which is bent backwards at the extremity, 
so as to acquire no small resemblance to a hoe. It is of about the same size as tlic 
northern Chimmra, and is of a silvery colour, tinged with yellowish brown. The tail 
is not produced into a filament. 
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SUD-0RDE& II.— PlAGIOBTOMATA. 

General Characters. —In the Flagiostomata, tho centre of tlic vertebral column 
is usually more or less ossified, and divided into separate vertebree, and evfti where it 
still forms a continuous chorda dorsalis, the boundaries of the vertebiaj are indicated by 
transverse partitions. The union of the vertebral column with tiu' .skull i.s effected by 
means of a joint, which»contains a conical cavity. The skull, as in the preceding 
sub-order, forms a simple cartilaginous capsule; but it^ anteiior margin no longer 
performs the office of a jaw, the upper jaw bc'ing formed of a separate ctirtilaginous 
arch. The mouth is very wide (Pig. 55), and placed quite on the lower suitaec' of 
the body, at some distance from tho extremity of tho .snout, w'hudi is greatly inllated 
to give room for tho enormous nasal capsules The mouth is always of an arched 
form, and contains numerous rows of teeth, of which the inner are continually coming 
up to re])lace those which have been long in uf/e. The branchial sacs are comph-tely 
separated, and furrtshed witli distinct apertures for tlie passage of the watcir whicdi 
has been employed in respiration ; these, in the Shaiks, are placed at the sides of the 
neck, but in the flattened Hays they are situaU'd on tlu' lywer .surface of the body, a 
little behind the mouth. On the upper surface of the head, behind the eye.s, is a pair 
of spiracles, which communicate with the ]diaTynx The .skin is almost always 
furnished with the hsu’d bodies already descul)ed, either in the form of scattered 
spines, or of mi.’=1bte gi'ains covering the M'hole skin 

Divisions. —These fishes are divided by 1‘rofe.ssoi Muller into numerous families, 
which, however, may all be refened to one of two groups, tho Shaiks {Sijualma), and 
the Hays (Raima). 

The Sharks are at once distinguished by their elongated, spindle -shaped bodies, 
their branchial apertures placed on the sides of the nock, and tlieir pectoral fins of the 
ordinary form and position. The symmetrical tail is laige and llesliy, fuiinshed with 
powerful £fis, which render it a most powerful agent in progiossion ; the nose is 
usually conical and pointed, the mouth large, and armed with most formidahh; cutting 
teeth, and fke upper surface of the head is frcqiumtly furnished a\ ith a j)air of spiracles, 
although these apertures are often wanting. This group includes the immeious 
species of Sharks and Dog-fishes, which may be distributed into the following 
families. 

TheSeylliida, or-Dog-fisbes, have a short, blunt snout, an anal fin, two dorsal fins, 
placed further back than the ventrals, and small branchial aj)ertuies, of whicli a part 
stand over the base of the pectoral fins. The top of the head possessi-'s spiracles, and 
the teeth arc sharp and tongue-shaped, with three points, a large one in the middle, and 
a small one on each side ; but some of the teeth, which appear to he .specially intended 
for cutting, are finely serrated along both their edges. The Dog-fishes arc also distin¬ 
guished from the other Sharks by their ovipaious reproduction ; the egg-case, with its 
little inmate, has already been figured (Fig 5G). Tho Dog-fishes are amongst tho 
smallest of the Sharks, the largest British species measuring no more than two or three 
feet in length. Throe species inhabit the British seas, ivhere one of them occura in 
great abundance, and is often caught by linos intended for other fish. It is, however, 
of little or no value. Both species arc of a reddish tint, mottled in tho one with small 
black spots, and adorned in the other with a smaller number of large round black and 
white spots. Tho skin of these fishes is commonly used by cabinet-makers as a fine 
rasp ; it is known, to them by the name of “ fish-skin.” 
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The Carchartdfey or true Sharks, have acute liiangiilar teeth of very large size, two 
apinolcsH dorsal fins, of M'hieh the anleiior is situated above the space between thepec- 
torols and v(^itrals, and a more oi less forked tail (Fig. 58). The spiracles areMV'anting 

To this family belong 
the large Sharks of 
hot climates, of the 
fcrfK-ity of which, in 
attacking even human 
beings when swim¬ 
ming, sucli wonderful 
8tori(‘8 are often re¬ 
lated by travellers. Of 
ViK-•>H 1 111 I s)i j, or t ()\ Rh;irk (f’rcr’Artjvrts rf/h^rs), these the most cele¬ 

brated is till' White Sli.iik [Cat (Ii(irta<^t tthjdriSy Fig 58*), which appears to occur in 
almost all seas, is t'llorahlyahundant in the McditcnMTU'an,and, aceoriling to some natu- 
r.ilists, has even heeu taken neai our own coasts. This terrible fish attains a length of 
twenty-five or tliiitv feet; I'ts mouth is ven’wide, and arn ed with acute, serrated, 
eutling teeth, with which, if some of the accounts of IraA'cllcis arc to be believed, it 
can readily bile through the 
body of a man. It iionstantly^ 
follows ships in waiiu eliniates, 
apjiarently foi the sake of the 
garbage and other matt(>rs 
which are thrown overboard ; 
hut sailois an' generally avi-rsi' • 
to siuh a fornud.dde neighbour, 
and means are soon taki'u to 
get lid of him. 'I'lie 8haik hifi's 
boldly at aLiio.st any bait of 
sutficient size to suit liis enor¬ 
mous throat, and may geneiallv 
be taken easily by putting a 
piece ol'jioik ujion a laige liook 
attaehed pi a chain, and trailing 
this tempting bail at the stern 

of the ship. Wlien liauled on 58*.—White Shark {Carclm ian vuhjaris). 




hoard the fiist operation is usually to cut off the tail, as its gieat strength renders its 
blows t’Xceodiiip;! y ••ftingoroiis. 


AnotluT spocics, which, although an inhabitant of the Mediterranean, is not 
unfrcqucntly nietMith on our south coasts, is the Blue Shark {C^fcharias fflaucus). 
It sometimes re«a(.hes the length of eight feet, and is an exceedingly bold and voracious 
animal, whieli is regarded hy the lislu rmen as one of their greatest enemies. The 
Blue Sharks live almost entiioly upon fish, of which they must devour a great number | 
and tin*y often annoy the lihluTinen gn‘at]y by hanging about the boats, seizing the 
lish that are btdng drawn up, and nut only biting through the lines for the legitimate 
purpose of getting off with theii pr(‘y, but even sometimes, apparently, for the mere 
pleasure of the mischief. Sonrotimes, however, they get hooked when thus engaged, 
when, if they cannot bite through the line, they immediately roll themselves round so 
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as to wind the line upon their bodies ; and Mr. Couch states that “ this is sometimes 
done in such a complicated manner, that ho ha's known a fisherman give up any 
attempt to unroll it as a hopeless task.” To the drift nets employed in the Pilchard 
fisher)’^, on the Cornish coast, it is an equally daugerou.s enemy, passing along the 
whole length of the net, and picking out the Pilchards by luting them away, together 
with the portion of the act in which they are entangh'd. Many of the old writeis on 
natural history celebrate the affection of the blue Shaik lor its young, and even in tho 
present day it is a common belief among.st sea-faring people that at the approach of 
danger the young Sharks enter tlu* mouth of their parent and take shelter in its holly. 

Another British species is the Fox Shark (C’urcAffoas Vu/pes, bbg. /i8), winch is also 
known as the Sea Fox, the S('a Ape, and the Thresher; the latter nniru* is said to he 
applied to it from its hahit of defi'ndmg it.self by blows with its tail. It is said to 
attain a length of fifteen feet, and spi'einieni have been taljen in the Bri'Asb seas 
thirteen feet longi Its appearance is rcmdeied very remarkable by the gicat length of 
the upper lobe of the tail. 

The Zyg(cnid(o^ or Hammer-headed Sharks, arc very closely allied to the Car- 

*eliaridm, and differ principally 
in the .singular form of the 
bead (Fig 59), which is very 
1)1 nad, forming a piojectionon 
eiicb side of the front of tho 
b()d}, at theextromityof which 
the eyes are situated The 
head bears a considi'rabh' re¬ 
semblance to the lu'ad of a 
lioniiner, whence the name 
eijinmonly ap])lied to these 
creatures. Seveial species of 
llu'se curious fishes occur in 
variou.s parts of the world; 
the common species, Zygeena 
mallvus, is found in the Me- 
ditc'rranean, and also in the 
warm parts of tho »ccan, and 
attains a length of about 
twelve feet; it is very ferocious, and is even said to attack men when bathing. 

In the Lamnidfp. the two dorsal fins are de.stitute of spines, tho spiracles are large, 

and the hranehial apertures, which are of very large size, are all situated in front of 

the base of tho pectoral fins There is an anal fin; the nose is usually long and 
pyramidal, the mouth very wide, and the teeth hngulatc, not serrated, but sometimes 
furnished with small lateral points. 

In these Sharks, the caudal fin is broadly forked, and the two lobes arc nearly 
symmetrical. Three species are found in the British seas. Of these the Porbeagle 
{jMmna cornnbica), and the Beaumaris Shark (/>. monensis), rarely attain a length of 
nine feet, whilst the third species, the Basking Shark {Sdachua maximus)^ is tho largest 
of the whole group of Sharks, measuring occasionally no less than thirty-six feet. 
Notwithstanding its great size, this fish appears to be the least ferocious of the Sharks, 
and its teeth are smaller in proportion than those of any other species. It appears to 



Fig. 59.—Ilammer-hcacled Shark [Zggeena malleus.) 
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bo sluggish in its habits, frequently lying motionless, sunning itself at the surface of 
the watrr, from which circumstance the name of Sun-fish is given to it on the north 
coast of Ireland. When thus engaged, it will sometimes allow a boat to touch it 
before moving. It does not appear to feed on fishes, the stomach, when examined, 
containing a pulpy ma.ss, apparently consisting of the remains of invertebrate animals; 
liiunieus states that it feeds on Medusm, whilst Pennant sli-tributes to it a vegetable 
diet. The branchial aperlufos are very large, surrounding the greater part of the neck. 
It is taken occasionally for the .sak^^ of the liver, which yields a large quantity of oil. 
The n.sual way in which it is captured is by the hfirpoon ; but when struck with this 
instrument, it is said to jilungc down into the water with such force and rapidity as to 
render it rather a dangerous j)rize. 

The Gakida have an anal fin and spiracles; their two dorsal fins are destitute 
of spines, the eaudiil t.'xeeedingl}’' unsyrnmetncal, and the spiracles are very small. 
Two sjiecii's occur eoiniiHuily in our seas. One of these, the coaimon Tope [Galexx 
vuUjans)^ known on some parts of the coast as the Penny Dog and the Miller’s Dog, 
attains a length of about six feet, and is AU'ry inpirious to the fisheries, Its teeth are 
triangular, sharp, and serrated externally •, and, like the Blue Shark, when caught on a 
liiK', It frequently bites tbroiigh, and thus gets away , but if it fails in this, it has recourse 
to the hainc expedient of twisting the line round the body. Its liver furnishes an oil, 
and this U the only use that is made of it when caught. The other^ritish specie' s 
the Smooth Hound {Musidm^ tens), although rcsemhling tlie preceding in its form and 
general characteiN, is remaikably distinguished by the structure of its teeth, which are 
flat, and cover the jaws with a sort of mosaic, similar to that which prevails amongst 
the Hays. From this circumstance it is called the Jlay-mouthed Dog in Cornwall. 
This fish is one of the smalle.st of the Sliaiks, and feeds principally upon Crustacea, 
which its paveniont-liko teeth are admirably adapted for crushing. 

The Xotulnuidfi; resemble tlic Lamnidm in many respects; but they teirc only a 
single dorsal fin, and the branchial apertures are six or seven in number. These arc 
compaiatively small fishes, measuring about three feet ip length; two o5f them arc 
common m the Mediterranean. 

The CcHtracwntidce, of which w’e have only a single living representative, although 
their fossil remains are tolerably numerous in some of the older formations, arc distin¬ 
guished by the foim of their teeth, which are arranged upon the jaws in a pavement¬ 
like forni, those in front being pointed, whilst the hinder ones are converted into broad, 
flat grinders. The form of the body is short and stout; the head is large, with promi¬ 
nent eyes; and the mouth is placed at the front of the head. There are two dorsal 
fins, each furnish^tl with a short, stout spine, a single anal fin, and a pair of spiracles. 
The only species, the Cestracion Thillipsii, is found in the Eastern seas, especially on 
the coast of New Holland. 

In the Spi)uictda the general form of the body resembles that of the Galoidm, and, as 
in those fishes, there aie two dorsal fins, but the anal fin is w'anting. The teeth are 
small and acute; the spiracles are distinct; and both the dorsal fins are furnished with 
a strong spine. A *very common European species is the Picked Dog-fish {Spitiax 
Acanthiaa)^ wdiich is found in the European seas, and attains a length of about three 
feet. They arc said to afford the best food of any of the Sharks, and are commonly 
brought to the markets of sca-sidc towns. The flesh is often dried; the liver yields a 
large quantity of oil; and when they occur, as they sometimes do, in vast quantities, 
their intestines ore employed as manure. Mr. Couch states that-he has heard of twenty 



THE SHAIlKS, 


3^1 


thousand of them being taken in a scan at one time. It is^ however, as a general rule, 
rather a nuisance to the fishermen, often biting off great nuinbep of their hooks. The 
spines of the dorsal fins are employed by the Picked Dog-fish as weapons of offence ; it 
bends itself into the form of a bow, and then, by a sudden motion, strikes out with 
great force; and so acmiratc is its aim said to be, that if it be touched upon the head, 
it wiU inflict a wound upon the aggressor without the least injury to its own skin. 

The Scymnidec resemble the Spinacida; in most of Ihcir characters, including the 
absence of the anal fin, but the dorsals are destitute of the strong spines characteristic 
of the preceding family. The Sc^mnidm arc also shorter and thicker in the body, and 
the lobes of the caudal fin arc more equal. Some species of this family attain a 
considerable size, the Greenland Shaik {Scymnus borealis) sometimes measuring upwards 
of fourteen feet in length. It is occasionally found on the northern coasts of this 
country, but generally inhabits the Arctic scag, whore it is on<4 of the greatesfr enemies 
of the Whales, attacking and biting those enormous creatures with the greatest perti¬ 
nacity. When it meets with a dead whale, it scoops hemispherical pieces out of the 
body with its enormous jaws, udiich border a mouth of from twenty to twenty-four 
inches in breadth ; but although the Sharks arc ctmstaut attimdants upon the whale- 
fishers when they are engaged in cutting the blubber fiom their captures, and the mofl 
not unfrequently slip into the water amongst them, Mr. Scoresby states that he never 
heard of an instance of their being attacked. It is exceedingly tenacious of life, and 
so indifferent to wounds that it will return again to its baniiuct aftei having been 
driven off by a stab with a knife which might have been supposed quite suflicient for 
its destruction. When cut up, also, the diffeient parts of the body appear to retain 
a certain amount of life for some hours, and even after d(‘capitation it is said not to bo 
safe to trust the hand between its formidable jaws. Whales, however, are not the 
only food of the Greenland Shark ; it condescends also to devour small fishes and crabs. 
It appc^iS to be paitieularly liable to the attacks of a parasitic cruataceous animal, one 
or two inches in length,* belonging to the family Lernteidte (vol i., p. 298), which 
attaches itself to the eyes, and occurs so constantly in this situation that it was formerly 
regarded as a peculiar natural appendage of the eye. This parasite, no doubt, has a 
very injurious effect upon the sight of the animal, and the sailors commonly believe 
that the Greenland Shark is totally blind, as it never exhibits any desire to escape, 
even when threatened with a blow from a knife or lance. Several other species of this 
family are found in the seas of different parts of the world. • 

The Sqmtinidee., at the first glance, exhibit a considerable resemblance to the fishes 
of the following group, the body being much depressed, and the pectoral and ventral 
fins large and broad, giving them a discoid form. Like the fishes of Jhc preceding families, 
they are destitute of an anal fin, and have a pair of spiracles on the top of the head, 
which is very broad, and bears the eyes on its upper surface instead of on the sides. 
The mouth is very wide, and situated quite at the front of the head; and the branchial 
orifices are long, and placed in a cleft which separates the large pectoral fins from the 
head. Both the pectoral and ventral fins are broad and extended laterally; there are 
two dorsal fins placed upon thj caudal portion of the body bebjnd the ventrals; the 
anal fin is wanting, and the caudal is nearly, or quite, symmetrical. 

The typical species of this family, the Squatina angehtSy is not uncommon in our seas ^ 
it is known both in England, and in several other countries, by the name of the Augel, 
which certainly, as hinted by Mr. Yarrell, was never given to it for its beauty. It is 

* Lemaa elongata of Grant. 
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also called the Monk-fish in Bomc places, probably from the hooded appearance of its 
head, and Mr. Donqyan states that ita form has also attained for it the name of the 
Fiddle-fish. It is said sometimes to attain a length of seven or eight feet, and is an 
exceedingly voracious fish, swimming close to the bottom of the water, and feeding 
principally on the common flat fishes, which are to be met with in abundance in such 
situations. Its flesh was formerly held in some esteem, but iU is now considered coarse 
and seldom eaten. The skin, however, is much used for polishing cabinet work, and 
also affords a fine sort of shagreen. A ap<‘cies found in the Mediterranean, the Squahna 
aculeata^ is distinguished by having a row' of stiong spines along the back. 

The second group of the I'lagiostomata, the Ratlna^ including the fishes commonly 
known as Rays, are distinguished at the first gl.ince by the singular flattened discoid 
form of their bodies. The greater pai t of this disc is made up of the pectoral fins, 
which are extremely l''.rgc, and are supported upon a remarkable modification of the 
bones of the anterior mombeis. The scapular arch is firmly atta(;|ied to the hinder 
part of the hi'ad, and its two sides are also united above the vertebrae of what may be 
called the cervical region, which are amalgamated together so as to form a eontinuous 
cylinder. The two sides of tlu; scapular arch alhO unite below, so that they form a 
*complete ring, from each side of wdiiiih long curved cartilages arc given off, which 
serve to support the rajrs of the pectoral fins. 1’hese caitilaginous supports not only 
])ass backwards from the scapuhu’ arch along the side.s of the body, hutijilao extend in 
front of it to the sides of the head, where they unite with other cartilages springing 
fi-om the apex of the skull, which also support fin rays, so that the whole of both sides 
of the body, from the point of the snout to the base of the tail, is usually margined 
with a broad fin. The rays supporting these fins are composed of numerous small 
caitilaginous joints, and the fins themselves are usually formed by a thick layer of 
muscles. At the extremity of the body, close to the anus, the ventral fins aio situated; 
in the males they aic furnished with peculiar aiipendagi's, like tliose of the Shaj-ks. The 
porpcndieular fins are very variable in their development, hut always of small size ; the 
caudal fin is often wanting, and the dorsal and anal fins, when present, are alwUys placed 
upon the tail, often close to its extremity, and the former are frequently furnished witli lung 
spines, siuiilar to those of many Sharks, wdiich sometimes exist without a fin, forming a 
most formidable weapon, with w'hich the fishes are said to inflict dangeious wounds. 

The eyes arc situated on the upper surface ; hut it must he borne in mind that this 
is the hack of the ani nal, and not the side, as in the ordinary flat fishes ; behind the 
eyes are a pair of large spiracles. The lower, or ventral surface, is very flat, and upon 
it are situated the orifices of the nose and the mouth, the branchial apertures (five on 
each side), and tho^anus. The mouth is smaller in proportion than in the Sliarks, and 
the jaws arc covered either with numerous rows of small pointed teeth, or with a sort 
of mosaic flattened molars, which sometimes take the form of broad bony plates. It 
is remarkable that in some species the adult males possess teeth of the former descrip¬ 
tion, whilst the young males and the females are furnished with grinding teeth. The 
skin is naked, but in most cases beset with a considerable number of spines, ortlioms, 
which are sometimcs^^cattered over the surface of th^ body, sometimes arranged in 
rows, especially along the tail. The struetuie of these spines is very peculiar. They 
consist of a sort of cartilaginous cup imbedded in the skin, from tbe concavity of wlueh 
springs an acute spine formed entirely of dentine, and in many cases exactly 
resembling a true tooth in its structure. They are of very various sizes, sometimes 
mere prickles, whilst in other eases they constitute most formidable ofFcnsivo weapons. 
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The Rajs are all oviparous, and their eggs arc inclosed in brown, leathery capsules 
of a quadrangular form, like those of the Dog-fishes, and furnished, like these, with 
elongated processes at their angles. They are aU marine, and many of them attain a 
very largo size. Some of them, in fact, acquire almost gigantic proportions, and 
weigh several hundredweights. We are told by some writers, that in Marseilles they 
may occasionally bo seen so large, that when they are hung from the second floor of a 
house the tail will still touch the ground ; and there is a record of the capture of a 
gigantic Ray on the coast of New Jerscy which required the united efibrts of six oxen, 
two horses, and two-and-twenty mdn, to get it safely landed ! This fish was described 
as measuring eighteen feet in diameter, and its weight is said to have been five tons. 
Another enormous species is said to be an object of great terror to the pearl divers, as 
it occasionally passes over them, and holds them down till they are drowned; but the 
degree of dependence to be placed on these statements is very (Jbubtful. Their habits 
are very predaciotw; they keep close to the bottom, moving about with a peculiar 
sliding action in pursuit of the small fishes, Mollusca and Crustacea, which constitute 
their ordinary food. ^ 

Biwisiona.—Professor Miillor divides the Raya into six families. Of these the 
Rhimbatida appear to unite the characters of the Sharks and Rays in the greatest degree, 
resembling the former in the general conformation of the body, and even to a great extent 
in the position #f the fins, the pectoral fins being even smaller than those of the Angel 
Sharks. The first •dorsal fin is situated above the vcntrals; the caudal is well 
developed and unsymmetrical; and their teeth arc in the form of mosaic. 

The fishes of this family inhabit the seas of most parts of the world, but none have 
been taken on the British coasts. A Brazilian species, Rhinohalus eUctricus, is said to 
possess electrical properties; 
hut this statement requires 
confirmation. The most sin¬ 
gular form, and the one which 
exhibits tue closest lesem- 
blancc to the Sharks, is the 
Saw-fish {Pristii antiqmruniy 
Fig. 60 ), which has been as¬ 
sociated with the Sharks by 

some authors, and might, perhaps, he regarded with justice as the type of a ^distinct 
family. The most remarkable character presented by this fish consists in the pro¬ 
longation of the point of the snout into a sword-like organ, which is armed along its 
edges with strong, tooth-like spines. With this formidable wcjiyon the Saw-fish 
attacks even the largest Cetaceous animals, upon which it often inflicts very serious 
injuries. The true teeth are very small. The species of Saw-fish, of which it is 
probable there are several, arc distributed in the seas of most parts of the world; but 
they rarely approach the shores. They often attain a length of twelve or fifteen feet. 

From the Rhinobatide we pass to the family of Torpedinidaf or Electric Rays, 
distinguished by their rounded smooth bodies and by the possesiRon of an electrical 
apparatus. The latter is disposed in two , masses, one on each side of the skull, occupy¬ 
ing the space between that capsule and the base of the pectoral fin. It is composed of a 
m^titudo of perpendicular gelatinous columns, separated by membranous partitions, 
which receive an immense number of fine nervous threads, derived from the eighth pair 
of nerves inervi vagi). Nearly twenty species of this singular family axe known; they 


I 



Fig. CO.—Saw-flsh [Priatis antiquorum). 
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inhabit the seas of all parts of the world, and all probably possess electrical powers. 
Two or three species are found in the European seas, especially in the Mediter- 


a h c d 



a, brnin ; b, skin, with its ftlands; c, eye, with 
the Fpii’acle behind it; d, electrical orpan ; «, 
branchice; /, nerves running; to the pectoral fin; 
g, spinal chord; h, binnciies of the nervm vagus 
passing to the electrical organ; i, lateral nerve. 


rancan, and one or two of these have 
occuiTcd on the British coasts; but there 
appears to he some doubt as to ihe actual 
species taken by our fishermen. The 
electrical powers of the Torpedo were 
well known to the ancients; and “as 
long ago as the time of Dioscorides the 
shock communicated by this fish was 
recommended for medical purposes, and 
especially for pains of the head; and 
this may he considered as the earliest 
record of the application of electricity 
to medicine. In later times it was ap¬ 
plied to the cu'c of gout, the patient 
being directed to keep his foot on the 
fish until the numbness extended to the 
knees.”— {Yarrell.) The real ol^ect of 
the electrical powers Yflth whieh this 
and a few other fishes are endowed is 
not yet very clearly ascertained; and 
we can only judge from probahilily that 
this property is given them partly for 
their protection from danger, and partly 
to enable them to obtain food; and this 
latter office is probably one of great im¬ 
portance to the Torpedo, which is exceed 
ingly slow in its movements. *]tfr. Couch 
also thinks that the electricity of this 
animal may have some influence upon 
the digestibility of the animals killed by 
it, rendering them “ more readily disposed 
to pass into a state of decomposition, in 
which condition the digestive powers 
more speedily and effectually act upon 


them.” Ho adds,** if any creature more than others might seem to require such a 
preparation of its food, it is the Cramp-ray, the whole canal of whose intestine is not 
more than half as long as the stomach.” 

The ^ijipae Hays, or Haiidee, have the snout more or less pointed, frequently produced, 
and the disc formed by the body and pectoral fins is usually of a rhomboidal figure. The 
fiiil is slender, and hears two small dorsd fins near the extremity; the caudal fin is also 
sometimes present. ‘"To this family belong all the host known species, including the 
Skates and Thomhack so common in our markets. The British seas are inhabited by 


eight or nine species, several of which are very common, and some of them attain a 
large size ; Pennant mentions a Skate that weighed two hxindred pounds. 

The most abundant species is the Thomhack {Raja clavata, Fig. 62 ); and this and 
the Homelyn Ray {R. maeulata) are the species most commonly brought to the London 
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market, where they are both sold as Skate. The females arc usually dcnombiated 
naidg. The Sharp-nosed Ray 
{R. oxyrhynchtts) is said by Mr. 

Yarrell to be the favourite spe¬ 
cies with the French, whose boats 
frequently visit Plymouth during . ' 

Lent to purchase Skate. The 

Raiidaj are exceedingly voracious ' * 

animals, devouring groat numbers " ■ J , • " > 

of small fishes, Crustacea and ' ^ . 

Mollusca; and the strength of ' { 

their jaws is so great that they ' > ’ 

crush the hard shells of the latter . '„ ' (. 

animals without dlMculty. They - 

are taken both by net and line; '' ' 

when hooked, some of them Strug- 

glc violently. ' ' ' -W 

In the family Trygonidoi, or ‘ 

the Sting Rays, the tail is armed * - • 

with a long, ddhticulated spine, * - 

but bears no dorsal fin; the pec¬ 
toral fins are large, and unite in 1 ■ 

front of the head, and the teeth , 

arc of small size. The Sting Ray 4il' 

is not uncommon in the Mediter- > - 

ranean; it was well known to 
the ancieitti^ who attributed the 
most extraordinary venomous 
powers to its spine, which, no 

doubt, from its barbed structure, 62.-Thomback (Jt^ clavata). 

must inflict an exceedingly pain¬ 
ful wound. It seems probable, from the observations of some writers, that tbia spine 
is deciduous, as specimens have been seen with a second small spino close to the base 
of the first. The spines of some species of 'I'rygonidm are often used by the natives of 
savage countries to form barbed spear and arrow beads.' 

According to Mr. Couch, the common Sting Ray {Trygon pasUnacuC) of the Medi¬ 
terranean, which occurs pretty frequently on our south coast, defends itself in a 
manner that “ shows its consciousness of the formidable weapon it carries on its tail. 
When seized or terri^d, its habit is to twist its long, slender, and flexible tail round 
the object of attack, and, with the serrated spine, tear the surface, lacerating it in a 
manner calculated to produce violent inflammation.” It is also said occasionally to 
strike its prey first with the spine, and afterwards to secure it by twisting the tail 
round it Its flesh is said to be very bad. • 

Nearly allied to the Sting Rays is the curious family of the Cephahpterida;, which 
agree with the former in haviug the jaws armed with numerous small teeth, and the 
tail with a long, barbed spine; but differ in the form of the pectoral fins, and in 
having a small dorsal fin. The head in these fishes projects a little beyond the ante¬ 
rior mai'gin of the pectoral fins, and is furnished with a pair of curious little fins, 


usually 


denominated 


Fi^. 62.—Thombock cUamta). 
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which stand out in front of it like horns. Tho pectoral fins are very wide and pointed. 
An enormous* species, the Cephaloptera giorna, is found in the Mediterranean; and it 
seems probable that if thero be any truth in the statements already referred to, 
regarding the gigantic enemy of the pearl fishers, the Ray in qiicstion would belong 
to this group. A specimen of a Cephaloptera has been taken upon the Irish coast, but 
Mr. Yen ell waq unable to determine the species; it mea8ure;d forty-five inches across 
the pectoral fins. e 

The hlyliobatidce^ or Eaglo Rays, resemble the preceding fishes in most of their 
characters ; they are, however, destitute of the sma'l hom-like fins on the front of the 
head, and tho jaws are covered with broad hexagonal plates instead of teeth. The 
tail, like that of the CephalopterideCj is very long and slender, armed with a strong 
spine and furnished with a small dorsal fin, and the pectorals are very broad and do 
not me^t in front of th^ head. These ^hes are commonly known as Eagle Rays, from 
the great size of the -pectoral fin#, which present a considerable resemblance to a pair 
of wings ; they are also called "Whip Rays, on accoimt of the form of tho tail. 

The Eagle Ray {Mylwbatia aquiln) is not uncommon in the Mediterranean, where 
the wounds inflicted by its' spine are so much dreaded by the fishermen, that they 
always cut off the tail as soon as the fish comes within reach. Several other species 
arc found in the seas of warm climates. 

With the Rays terminates the class of Fishes, the only class ofi^tricily aquatic 
vertcbi ated animals, and -we must now pass to a singular group wjjich, although they 
possess gills at some period of their existence, always subsequently acquire lungs, and 
become air-breathing creatures. These are the 

Class II.— Batrachia. 

General Characters. —The singular animals forming this small class have been, 
and still are, included under the Reptiles by many naturalists. They appeaf,^howevcr, 
to poss('ss so many remarkable characters, that they may vciy justly be regarded as 
constituting a distinct clas.s, approaching the Fishes on the one hgnd, especially during 
their earlier stagi's of development, and, on the other, presenting a considerable resem¬ 
blance to the Reptiles in the mature forms of their higher species. 

The class, in fact, forms a distinct transition from the strictly aquatic Fishes to the 
strictly air-breathing Reptiles ; and, as might be expected in a group of this nature, 
the forrt.s, and even the organization of the animals composing it, arc exceedingly 
various. Thus in the lower orders, which approach most closely to fho preceding class, 
we meet with completely fish-like creatures, possessing permanent branchiae, and in 
which the limbs are reduced to a rudimentary condition, and the tail is flattened and 
surrounded by a fin ; in fact, zoologists are still divided in opinion as to whether one 
of these orders should be referred to this or the preceding class. ^With the exception of 
a remarkable order of apodal terrestrial animals, we find that as we advance in the class 
the limbs are gradua lly more and more developed, and fitted more especiaUy for terres¬ 
trial progression;, many of the higher forms are capable of very active motion on the 
ground, and some even have their habitual residence in trees. 

The structure of the skeleton also exhibits great differences. The spinal column in 
some is composed of a continuous chorda (forso/w, inclosed in a fibrous sheath, but 
furnished with bony superior and inferior arches for the protection of the spinal cord 
and principal blood-vessels. In others we meet with a repetition of the vertebral 
column of the bony fishes, composed of separate vertebrae, of which the bodies contain 
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double conical cavities; wbilst in the highest forms the vertebrae are articulated together 
by a sort of baIl*and-sockct joint. The vertebrae are usually furnished with long 
transverse processes, which appear to take the place of ribs ; the latter 
through out the whole class . The development of the skull partakes of this Variable 
character. In the species with a chorda dorsalis the skull is formed of a simple cartila¬ 
ginous capsule, with which the chordft is completely continuous; and the only indica¬ 
tions of ossification are, to bo found in the lateral portions^jf the occipital bone. In the 
higher forms the. skull is completely ossified;, it is always of a b ro g d and ^ttened 
•f orm, with enormously large orbitsfand possesses one constant character, which enables 
us to distinguish readily between the skull of a Batrachian and that of a true Reptile ; 
the occipital^ bone is always furnished with two lateral con dyle s, which fit into corres¬ 
ponding sockets in the first vertebra of the neck. The hones of the upper jaw and 
palate form a broad arch, which is alwa 5 '^s firmly attached to the skull; the niajcillary 
and intermaxillary d)oncs assist in the formation of the edge of the mouth, and both 
these and the palatine bones arc usually furnished with teeth. The lower jnw i’r 
qfticula.ty 4 to a bony proces s, which usually projects more^or less backwards I’rom its 
point of attachment to the skull, so that the opening of the mouth may not unfrequently 
extend beyond the base of the skull. The hvoid bone is generally of qonai d ei ahlft size, 
and in many cases gives attachment to a series of branchial arches, which, however, 
rarely reach theaskull, and in the higher forms are reduced to a rudimentary condition. 

Very few of theJlatrachia arc quite destitut e of limbs , biit several possess only r 
s ingle pair. In the most fisli-like forms the anterior limbs are attached, as in the fishes, 
to the back of the skiill; but in all the others the sca pular arc h^is dist^ipet. The 
structure of the pelvic arch, and the development of the moveable bones of the limbs, 
varies greatly in the difierent orders into which the class is divided; but as theii 
modifications will be described in characterising those gi-oups, it will be unnecessary to 
dwell further upon them here. 

In the majority of the Batrachia the ekinis.amQ Qth.jsnd naked . It is composed of 
a soft corium, which usually lies loosely about the body, and is covered by a thin 
colourless epidermis; it frequently contains numerous glandular organs, which secrete 
an acrid fluid of'^fiisagreeahle odour. A few species are covered with minute homy 
scales, rescmbliie^'tbose of the bony fishes in their structure and arrangement, and 
some have larger scales of a peculiar composite nature, which have been regarded as 
analogous with those of the Ganoid fishes. * 

In the development of the nervous system and the organs of the senses, the Batrachia, 
as a class, exhibit a slight advance upon the Fishes; and the cerebral hemispheres 
generally constitute the greater part of the brain. The nasal cavitjf^ are separated by 
a^partition, and a lways ope n into the mouth. The eyes are sometimes rudimentary, 
and even concealed bqpeath the skin; but in most of these animals the organ a of 
Right are ypj] In the Progs they are exceedingly moveable, protected by 

eyelids, and furnished with a nictitating membrane. In most of'the tailed Batrachia 
the ear exhibits but little advance from the condition of that organ in Fishes; but in 
the Frogs it has an external opening, furnished with a tympanio ^ membrane, and the 
Iftby rint^ consists of thtaa^ semicircular canals and naa^, which is filled with micro- 
Bcopic calcareous crystals. 

The ipopth in these animals is always of large size, and almost always armed with 
small conical tee^h. In a few species the jaws are unarmed, and in others the teeth 
are in the form of small perpendicular plates. The tongue is usually of large siz e, and 
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is often nf Laing from the mouth to a considerable distance,' when it is 

employed in the capture of insects. The inteati'u g.l ^hoi;t ; the Uver is large , and 

usually divided into^two lobra; the g^l bladder, pancreas, and^pleeaare always present. 

The structure of the respiratory organs indicates more cle^y lKan any other part 
of their organization the intermediate nature of these animals. They all possess lungs; 
but during their young or larval condition they are always furnished with branchim, 
and those, in many instances, are persistent throughout the life of the animal. The 
form and arrangement of the branchial organs will ho described hereafter. The heart is 
composed of three chambers, a siugle muscular ventricle, and two membranous auricles ;. 
but in some species the partition between the latter is imperfect. The arter^a^ bulb is 
surrounded by a distinct muscular coat, as in the Ganoid and Selachian fishes; and from 
the continuation of this the arteries running to the branchiae and lungs are given off. 

Th^ Bdtraehia arc^all strictly oviparous animals, although in some species the eggs 
ax’o retained in or upon the body of the parent until the young have attained a certain 
degree devolopnicnt. As a general rule, the ova arc impregnateef by the male at the 
moment of their leaving the abdomen of the iemale ; the eggs are un ited by a glutinous 
matter into nia&ses or long Chains, which may be constantly seen floating in the waters 
frc(jiu*ntcd by these animals. 

The development of tile young exhibits many points of great inteiest. On leaving 
the egg, the young animals are very different in form from their paints, and they 

‘ undergo a considerable series of transforma- 

^ 'Nr ^ -- tions before arriving at their final form. In 

their earliest stage (Fig. 63, a) they are well 
a known as tadpoles—little, fish-like creatures 

with broad heads, followed immediately by a 

—--sac-like belly, and terminating posteriorly 

^ long compressed tail. The mouth is 
^ placed at the lower part of the* front of 

^ the head, and is furnished with) a pair of 

_homy jaws, with which the little creatures 

j --feud upon the animalcula which form its 

C® V ^ nourishment. Whilst still very young, the 

tadpole is furnished with external gills j 
« c these soon disappear in the young of the 

frog, but in the tadpoles vf the newts.they 
^ remain for some time, and acquire a con- 

If/ sidcrablo size (Fig. 7). As the tadpolein- 

^ " Lf creases in size, the tail acquires greater 

■M breadth, and by degrees the limbs burst 

d e forth. It is remaika^e that in the frogs 

Hj. «S.-D.T«lopm.n, of >h. Froe. 

M.dpolelnlt.llri««e; 6,-itlibindle,.; «PIK»™.ce (P-g- 63, »), >“ tl» newts 

0 , with two pairs of legs and well-developed the fore-legs preotdo the posterior pair. In 

the tsdpole of the frog the hied-l^ gene- 
rally appear Bome little time before the 
others, and even after the fore-limbs have Wn developed the tail still continues to 
be the principal organ of motion (c); hut when these are fully formed, the large tail 
gradually disappears, and even before it has quite gone the young frogs often quit the 


Fig. 63.—Development of the Frog. 
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»ii*r (Jf, ■od ^ _ d ' ^ ' 

similar, except 2 a ap av c ab 3 

f>i f tT p ♦ '1 ■ *’^**^' 64«~BreathinB Apparatus of the Larva of a Salamander, 

tuai tiio tau IS arteiiat bulb, Kivin^ rise to three pans of branchial arteneK, ab; 61, 2,5, 

notcastoff. But three pans o( branchiea ; t, arteries running to the head, formed from the 

, . , first branchial vein ; c, ves'cl formed bj’the union of che two lundei^ranchial 

auring tne pro- veins, and uniting ivith that of the other side to formihe aorta, av ; ap, rudimen- 

gross of these •**>•*■>’ pulmonary artery; 1,2,3, bi anches uniting the bi unchial arteries and veins. 

cxteroal changes, modifications of a not less important character are taking place in the 

^ ^ internal organs. Thchran- 

V ^ ^ Y exhibits the arrangement 

shown in Figure^ 64, in 

W■ chiffi, is again collected in 

9^" ' j W .-Av\ ' * the branchial veins, of 

• • ' * ^ / '^ O which two pairs assist in 

the formation of the great 

rig. 6a.-»rho vessels of the same Larva, after the commencemont „ , , , wLllot 

of aerial respiration. The letters have the same meaning as in aorta ol me noay, wniist 

the preceding figure. the other pair is distri¬ 

buted in the head. The pulmonary arteries first make their appearance in a very 
nidimontary form, springing from the bran- 

chial vessels; but as the lungs are developed, f t ^ ^ 

and tile aerial respiration commences, they \l ^ II J %\ v 

rapidly increase in size, whilst the branchiae \ ft l | ^ f 

contract in the same proportion. This con- « (( I 

dition of the respiratory apparatus is shown I 

in Fig. 65, which may also be considered to jJR W 

represent the state of these organs in the *2 

Batrachia with persistent branchise. In the (3 ^ 

strictly air-breathing species, however, the ^ Jj \ 

change goes still further—^the brancdies v m 

(1, 2, 3) uniting the branchial arteries ac- 

quire a much greater development, and gra- ® Ira • *' 

dually divert more and more of the blood 

from the branch i®, which quickly disappear at, 

altogether (Fig. 66) ; the a nterior branchial Pig. 68.—The Vessels in the Perfect Animal. 
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ar ches t hen become con verted into the arteri es for the head and eyes, the sgsfipd.pail 
go to form the aorta, wtiilst the place of the Jhuui is tahcn by the preliminary artcrieSi 
by the agency of which the whole business of respiration is now carried on. 

The Batrachia are essentially inhabitants of the warmer countries of the earth ; 
they abound particularly in the tropical zones. Although they are by no means 
ooti£ned to the water, they are always found in damp places, as moisture appears to 
be absolutely necessary for j^heir existence. The larvee feerf entirely upon animal- 
cula; but the mature animals derive their subsistence principally from insects and 
worms, in the capture of which they often display g^'eat agility. In temperate 
climates they pass the winter in a torpid state, buried in the mud of ponds and ditches, 
without food or air ; but under other circumstances the access of air must certainly 
be necessary, and the accounts which have repeatedly been given of the occurrence 
of toad^ in the heart of a solid block of stone, must always bo received with some 
little allowance for thb surprise which would naturally be created by the sudden 
appearance of the creature in an unexpected situation, such as the iSiside of a tree, or 
of an apparently solid stone. It is well known that, under favourable circumstances of 
•air and moisture, the Toads ivill live for months without food, so that if those two 
grand roquisitca be granted, we may account for the most surprising of these cases 
without much difficulty. 

DiwisionB.—The class Batrachia may be readily divided into five very distinct 
orders—^namely, the Lepidota^ with a fish-like scaly body, four simple fimbs, and per¬ 
manent gills; the Apoda, with a vermiform body and no legs; fbe Amphipnettsta, 
with naked skin, two or four legs, and permanent gills; the Urodela, breathing by 
lungs alone, and retaining the tail in the perfect state ; and the Anoftra, in which the 
tail is wanting in the fuUy developed animal. 

Oadeh I.— Lepidota. ’ . 

• f 

This order includes only three singular animals, which have been placed by 
different observers alternately amongst the Fishes and the Batrachia; and it must he 
confessed that the claims of the two groups arc so nearly balanced that it depends 
entirely upon the stress that may be laid upon different characters, under which class 
it shall be placed. The body is completely fish-like in its form, covered with rounded 
scales, laid over one another exactly like fish scales; and immediately behind the head 
there is a small branchial aperture. The limbs arc simple styliform organs, the anterior 
pair, like the pectoral fins of a fish, being attached to the back of •the head, and the fin 
that runs round the posterior extremity of the body is supported by a series of homy 
rays. The scales with which the body is covered are of a peculiar structure; they 
appear to be composed of numerous small mosaic-like pieces. The skeleton consists 
of a continuous chorda, with bony arches, and the skull is cartilaginous, with a few 
bony plates. The teeth are in the form of perpendicular cutting plates. The branchie 
are attached to three complete arches, between which there is a similar number of 
slits opening into the pharynx, and there are also two other arches which hear no 
branchial lamins. « 

The nasal cavities open into the mouth, and an opening into the pharynx leads to 
a pur of cellular lungs, which receive venous blood from the heart, and return it, when 
arterialized, into the aorta. These characters appear to prove that the animals of this 
order belong rather to the Batrachia than to the Fishes, especially as the auricle of j 
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the heart is distinqtly separated into two chambers, although the partition between 
them is imperfect. Another important cha¬ 
racter is that one species, at least, possesses 
external branchiee in the perfect state, a 
structure which does not occur in any Fish. - : 

Three species of this curious order are •' 
already known ; they are found in the fresh 
waters of the hot regions of South America 
and Africa. The South Americyin species 
{Lep\dosiTen paradoxa. Fig. 67) is between ;■ 

two and three feet in length; and another 
species (the L. annect6ns\ of about a foot 
long, is found in the Gambia. During the 
dry season these creatures bury themselves 
in the mud; and oixe of them is said to make CT.-Lepidosiren parudoia. 

itself a sort of nest in which to pass the period of torpidity. In these burrows they 
await the return of the wet season, which recalls them* to their aquatic life. The 
Gambian species is said to pass nine months of the year in this torpid state. 


, «-. >• 


^ OUDEB II.— ArODA. 

The animals bejpnging to this order also present such anomalous characters, that 
naturalists have long been doubtful whether they should be placed amongst the Batra- 
chia, or with the Snakes amongst the Bcptilcs. In the form of the body they closely 
resemble large earthworms ; they are totally destitute of limbs, and covered with a 
soft, viscous skin, which is annulatcd and wrinkled, and contains numerous minute 
homy scales, exactly resembling those of Fishes. The mouth is of moderate size; the 
eyes very asm all, and sometimes entirely wanting; and the anus is situated at the 
hinder extremity of the body, without the least indication of a tail. 

For mSny years great difficulty was experienced in assigning a place to these curious 
creatures, as it was not known whether they passed through any metamorphosis; and 
they were accordingly arranged by Cuvier, and many other zoologists, amongst the 
Serpents. It is found, however, that in the young state there is an aperture in the 
side of the neck, which leads down to a system of branchiee. 

The Apodal Batrachia form a single family, the CcBciliidfey so called in coifiequcnce 
of the minute size and occasional absence of the eyes. They live in the tropical 
regions of both hemispheres, where they burrow in marshy ground, like earthworms, 
in pursuit of the larvae of insects, upon which they feed. The species generally mea¬ 
sure from one to two feet in length ; but Cuvier states that he possessed the skeleton of 
a Cceeilia which was more than six feet in length, and contained two hundred and 
twenty-five vertebrae. 

Obdeb III.— ^Amphipnbusta. 

General Charaetera. —This and the following order agree in having the skin 
perfectly naked, the body elongated and produced behind into a**permanent tail, and 
the limbs more or less developed. 

The AmpAfpneusia are distinguished principally by the permanent nature of the 
branchial; organs (Fig. 68), which project from the sides of the neck daring the whole 
life of the animal. The lungs, although existing, are in a comparatively rudimentary 
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state, and there can be no doubt that tbe respiration of these animals is essentially 
aquatic. The eyes are always small, sometimes completely concealed beneath the 

skin, but never furnished with eyelids; 
the legs are small and weak, sometimes 
only two in number, and terminated by 
rudimentary toes. 

Diwislons.—These singular animals, 
which arc generally of small size, are divi¬ 
sible into two families, the Proteidte and the 
Siremda. The former have a compressed 
tail, li'.rge branchim, and four legs. Of these 
the best known is the Proteus^ or IlypochtJwn 
anguinm, an extraordinary rrc'.atiire Mdiich is only found in the subterranean waters 
of som^ caves in the sif.ith of Europe (Ciirintbia and some other parts of the Austrian 
dominions). It is about a foot long, and sometimes nearly three qtarters of an inch 
in diameter. It is of a pale flesh colour, or perfectly white, with the exception of the 
three pairs of branehial tuft^j which are of a fine bright crimson; the body is cylin¬ 
drical, and a good deal longer than the tail, which is broad, and much compressed. 
The leg.s are very weak, and the anterior pair terminate in three toes, the posterior in 
two. Although apparently a weak and sluggish animal the Proteus swims with 
considerable case, w'ith a leech-like undulation of the body, and like the Lepidosiren^ 
it is said to bury itself in tbe mud at the bottom of its place of abddc when the water 
happens to dry up. 

Several species of this group are found in different parts of America ; of these, one 
of the most remarkable is the Axolotl (Siredon pisciforme, P’lg. 68), which inhabits the 
lake surrounding the city of Mexico, where it attains a length of ten or fifteen inches,, 
and is esteemed a great luxury. At the time of tlio invasion of Mexico by Cortez, it 
was so plentiful in the lake that he is said to have fed his army upon it for foine time; 
and Mr. Bullock, in his account of his residence in Mexico, states he saw it in^thousands 
exposed for sale in one of the markets. The Axfilotl is of a brown or grayish colour, 
spotted with black; the fore feet have four and the bind ones five toes; on each side 
of the neck there is a very large aperture, w'ithin which are branchial arches; hut the 
projecting branched gills are attached to the opercula, or flaps, which close these 
orifices. The largest species appear to belong to the genus Menobranchm^ of which 
one, the* JIf. lateralus, which is found in the great North American lakes, attains a 
length of from two to three feet. 

The Sirenida have only the tw'o anterior legs; the body is elongated, and somewhat 
cylindrical, and thq branchial tufts small. They have no operculum. 

The best known species is the Siren lacertina, which inhabits the marshy rice- 
grounds of Carolina. It is of an cel-like forth, and occasionally measures as much as 
three feet in length. The feet are small, and furnished with four toes, and the tail 
is compressed so as to form a sort of blunt fin. The Siren laeertina generally keeps in 
the mud and muddy water of the rice swamps, but is said occasionally to come upon 
land; it feeds upoq worms and insects. Its original discoverer. Dr. Gkirden, who 
furnished Linneeus with specimens, accompanied them with some wonderful stories 
relating to its supposed habits. He stated that tbe Siren fed habitually on serpents, 
and that it had a sort of singing voice. From the latter circumstance Linnseus gave 
the name of Siren to the genus. Dr, Garden’s statements have, however, been denied 
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by subsequent observers. Several smaller species are also found in different parts of 
the United States. 

Oedeb, IV.— Ubodela, 

Oenenl Cluuractexs. —The JJrodela, in the general form of the body, frequently 
present a close resemMance to the Lizards, with which they were arranged by 
Linneeus and the older naturalists. They have a persistent tail, four limbs, which aro 
sometimes very small, %nd occasionally the toes are furnished with claws. There are 
no external branchiee, and the lungs are well developed; but in a few species there is 
a branchial aperture on each side of the neck, within which arc the branchial arches, 
with their laminae. The skin is either quite smooth or covered witiv warty prominences; 
it is usually furnished with numerous glands, which secrete an acrid, viscid fluid, 
and this has no doubt obtained for these animals the reputation for venom which 
many of them enjoy. 

Divisions. —The Urodela form two greaC families. In tlft Amphiumido} the limbs 
are of very smal!*sizc; tho neck has usually a branchial aperture on each side; and 
the eyes are minute and destitute of eyelids. These animals are generally of large 
size, the Ampkiuma iridaciylum attaining a length of thjee feet. Like the Sirenidse, 
which they a good deal resemble in form, they are particularly partial to the mud of 
shallow waters. Most of them inhabit tho United States of America. 


The SalamandridcBy tho only family of tailed Catrachia of which examples occur in 
our own country, is distinguished from the preceding family by the total absence of all 
traces of a branchial apparatus after the animals have attained their mature form, and 
also by the structure of the eyes, which are very prominent, and protected by eyelids. 

This family is divisible into two very distinct groups or sub-families—namely, the 
Tritons, or Aquatic Salamanders, in which the tail is much compressed, and which 
frequently visit tho water; their reproduction is oviparous, their eggs producing tadpolc- 
like larv® (Fig. 7), which gradually acquire the form of their parents, after swimming 
about fe^some time in the water, respiring by means of gills;—and the Salamondret, or 
Land S^amanders, which have a cylindrical tail, and live on land in damp places, 
producing their young alive. 

These divisions into terrestrial and aquatic species must not, however, be received 
in the strictest sense, as it appears, from the observations of Mr. Higginbottom upon 
our British Tritons, that these little‘animals really pass a great part of their time on 
land, and only visit tho water during the breeding season. Mr. Higginbottom also 
states diat the Tritons do not breed until they aro fully three years old, ancl that the 
interval between their quitting the tadpole state, and retiring to the water for the 
purpose of breeding, is entirely spent on the ground. During this period, the young 
Tritons conceal themselves for the winter in solitary holes, at a considerable 
depth in the ground; but the full-grown ones frequently collect together into a mass as 
laige as a cricket-ball, and thus hybemate in company. At the approach of the 



Fig. 09.—Triton. 


breeding-season, which commences 
in March or April, the Tritons begin 
to acquire peculiar appendages, con¬ 
sisting principally of a fin-like crest 
running along llie back and tail 
(Fig. 69), and some similar mem¬ 
branous appendages to the toes. 


Whpn in the water they are extoeedingly voradouB, devouring almost all amalji dquatie 
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animals, and not even sparing the Tadpoles of their own species. These are generally 
excluded about the month of Juno or July; and in the course of July or August the old 
Tritons quit the water, and again betake themselves to a terrestrial existence, whilst 
the Tadpoles, according to Mr. Higginbottom, remain for^the most part without 
much change until the following spring, when they acquire legs, and are enabled to 
quit the water. 

The species of Triton are f cry difficult to distinguish, as it appears that the cha¬ 
racters of the same species vary greatly in accordance with sex and age-^the crests 
and other appendages which make their ajipearance during the breeding season, having 
been particularly fertile sources of confusion. It appears, however, that we possess at 
least two distinct species, of which tlie laiger, Trtton palustrisy measures, when full- 
grown, about six inches in length ; whilst the smaller and commoner one, T. aquatieuty 
is only rf little more thaii half that length. Both these species may be found commonly 
in ponds and ditches during the spring and summer months; the foryier is of a very 
dark brown above, with the sides mottled with white, and bright orange beneath, 
spotted with black. The colours of the smaller species are somewhat similar to those 
of the preceding, but are generally palfer. THeir tenacity of life is most wonderful; 
they may be mutilated in various ways, and will reproduce the lost members, as proved 
by the experiments of Bonnet and Spallanzani. According to the testimony of other 
observers, moreover, they may be frozen hard in the centre of a lump of ioe, and recover 
their former activity as soon as they are thawed, even although they^ay have been in 
this close prison for some time. 

When depositing their ova they inclose them very carefully in the leaves of 
aquatic plants, apparently in order to prevent the too free access of the water, which 
would cause the young to be developed too rapidly, and no doubt lead to their 
destruction. 

The terrestrial species, or True Salamanders, have a rounded tail; and tli3,young, 
instead of being developed in the water, are retained within an enlarged part of the 
oviduct, where they pass through the first part of their metamorphoses in an alttuminous 
fluid. The Salamanders have a large gland behind the ear, which secretes a yellow 
matter; and small glands of a similar nature arc scattered through the skin The 
matter thus secreted is so abundant, that it was dong a vulgar superstition that the 
Salamander, if put upon afire, immediately discharged a quantity of water, sufficient 
to put thc^ fi.re out; and many of these unfortunate Amphibia have no doubt been 
sacrificed in consequence of this belief. The Salamanders arc generally of small size; 
none are found in this country, but several occur on the continent. They rarely 
exceed six inches in length. 


Order V.— ^Andba. 

OenMEl Chuactera. —The genei-al form of the animals included in this order, 
of which the well-known Frog may be taken as the type, is Shorter and broader than 
that of any of the preceding groups, and the tail is entirely wanting. The head is 
broad, and the opening of the mouth very large. The limbs are of unequal length, 
the hinder pair being usually much longer than the anterior, supplied with powerflil 
muscles, a nd ’ fitted to enable the animals to porform considerable springs. The skin 
is quite naked, smooth, and extremely dilatable; in many oases it is furnished -with a 
great number of glands, which secrete an acrid liquid. 
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The organs of the senses always exhibit a much greater degree of perfection than 
in the preceding groups the eyes are almost always of very large size, prominent, but 
retractile, and furnished with a pair of eyelids, of which the lower one is large enough 
to cover nearly the whole of the eye. The external ear is situated immediately behind 
the eye, and the internal portions of the auditory organ present a much greater 
perfection of organizatijpn than in any of the preceding vertebrata. 

The upper jaw is usually armed with small, hookc4 teeth, and similar teeth arc 
occasionally distributed in the lower jaw and palatine bone. The tongue is some¬ 
times wanting, but is generally*, of large size, filling up nearly the whole space 
between the two sides of the lower jaw. It is usually fixed to the front of the mouth, 
so that its hinder part is quite free, and can be puslied out of the mouth to a consider¬ 
able extent, and employed in the capture of prey. 

The fore legs arc usually terminated by four free toes, v^ich are of neairly equal 
length ; the hin^ logs generally have five toes, more or less united by a membrane, 
and of unequal length, the innermost being by far the shortest, and the fourth usually 
the longest. 

The spinal column of the Anura is very short, consisting, as a general rule, only of 
eight vertebrae; it is terminated posteriorly by a long slcnd()r bone, which runs down 
the middle of the elongated opening of the pelvis ; the latter is composed of two very 


long parallel Jjones, which lie in the same direction as the axis of the spine. The 
thighs are articulated at the extremity of this pelvis. 

The habits of these animals are very various. Many of them live habitually in 
t^^^i^water, whilst others only visit that element for the purpose of depositing their ova, 
give origin to tailed Tadpoles, the development of which has already been 
d^l^bcd (page 358). Of the species which only visit the water occasionally in this 
^i^lner, some live constantly on the ground in moist places, or hide themselves under 
a^es, ajjjid come out in search of food generally in the evening, whilst others pursue 
their insect prey upon the 
trees ani bushes, the ex¬ 
tremities of their toes 
being furnished with ad¬ 
hesive organs, which 
enable them to climb 
about with great ease and 
security. 

Diwisions. —^This or¬ 
der, including the well- 
known Frogs and Toads, 
is divisible into three dis¬ 
tinct and well-marked 
families. Of these, the 
Ftpida are distinguished 
by the absence of the 
tongue; the tympatnum of the ear is concealed, the head is trumgular, and the antflll 
eyes are placed low down towards the mouth. The body is broad .and thick, and the 
hind legs exceedingly large and powerful, the toes being completely united by an 
ample membrane. * 

In the typical genus Fipa the teeth are wanting, whilst in Dactylethrd^ which is 



Fig. 70.—Surinam Toad {Pipa Americana). 
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also distinguished by having hoof-like clavrs on some of the toes of the hind feet, tbe 
upper javr is armed with small pointed teeth. 

The Pipa atmrieana^ or Surinam Toad (Fig. 70), belonging to this family has long 
been known as affording on example of a most remarkable and anomalous mode of 
reproduction. At the breeding season the back of tbe female exhibits a number of 
singular pits, each of which receives an egg, arid the young animal, which, as usual, 
makes its first appearance iif the form of a tadpole, undergoes its changes in this 
confined space, and emerges at once a perfect Toad. These facts have been known for 
many years, and for a long time it was supposed thrft the eggs (which are completely 
inclosed in the dorsal cells) were produced immediately in the place where they were 
found without going through the process usual amongst the other Anura. It has 
been found, however, that the Pipa does not differ from its fellows in this respect; but 
the modd in which the ava reach their djstinatit)n certainly affords a curious example 
of instinct. The female deposits her eggs at the margin of the wai,er, but the male, 
instead of merely impregnating them, and leaving them to their fate, takes the trouble 
to collect the whole mass of eggs and deposit them upon the back of his partner, where 
they are pressed into the open colls, which are afterwards closed with a sort of lid. 
The development of the embryo then takes place in these cells in exactly the same way 
as with the free larvae of the other Batrachia. The Surinam Toad is commonly found 
in the dark corners of houses in Guiana and Surinam; it is, perhaps, one of the 
ugliest of the Toads; but notwithstanding its disgusting appearance it is eaten by 
the natives. 

The BufonideSy or Toads, are always provided with a well-developed tongue, a 
character which serves to distinguish them at once from the preceding family. The 
body in these animals is thick and heavy, and the skin usually covered with glandular 
warts, from which an acrid juice exudes. The hind legs are but little longer than the 
others, and the animals arc consequently unable to perform those great spriifgs which 
are characteristic of the following family. But the most important distinction between 
these animals and the Frogs consists in the absence of the teeth in the Toads, the jaws 
being rather sharp at the edge, but quite unarmed. 

The Toads are generally regarded with but little favour; and there is certainly not 
much in their appearance to recommend them. They generally come abroad in search 
of food in the dusk of the evening, when they may often be seen in gardens, woods, 
and lanes.* 

The Toads generally live out of the water, but visit that element during the 
breeding season, which is in March or April; during winter they lie in a torpid state, 
concealed in holes oj^ndcr stones. They produce an immense number of cg^s, which, 
instead of being inclosed in a mass of gelatinous matter as in the Frogs, are united into 
long strings indosed in a similar substance. Of these strings or necklaces of eggs there are 
generally two, which the male draws out of the body of the female with his hind feet. 

We have two species of Toads in this country—>tbe common Toad {Bufo vulgaris, 
Fig. 71), and the Natter-jack {B. ealamita). Several other species are found on the 
continent of Europe, amongst which the most remarkable in its habits is perhaps the 
species called the Accoucheur Toad {B. obstetrleans), of which the male not only assists 
the female in the exclusion of' the eggs, but attaches them afterwards to his own hind 
legs, where the young are developed .until they arrive at the tadpole state, when tbe 
the water, and the young animals escape. This species is very common in 
the of Faris. 
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Our common Toad feeds upon insects and worms of every kind; but it will not eat 
anything that is not living. When about to feed, it remains motionless, with its eyes 
fixed intently upon its intended prey, and remains in this position until the insect 
moves, when the tongue is instantly darted out 
of the mouth with the rapidity of lightning, 
and the victim rarely escapes being drawn back 
t\rith it into the mouth, Mr. Bell states that 
when the prey is taken it is slightly pressed by 
the margins of the jaws; but as'’this seldom 
kills it, unleiSs it be a soft tender larva, it is 
generally swallowed alive; and he adds that 
he has often seen the muscles of the Toad’s 
sides twitching in a most singular manner > 
from the tickling aiovcmehts of a beetle that 
had been introduced alive into the stomach. 

There are probably few harmless animals 
that have suffered more from a false charge 
of venom than the Toad. Whether it be 
from the ugliness of the creature, or from 
some other cause, the Toad appears to be regarded as venomous by the popular 
mind of almost all oountrics, and the poison is said sometimes to reside in the saliva, 
sometimes in the bite, and sometimes in the liquid exuded from the skin. The last- 
mentioned matter appears really to bo sufficiently acrid to produce painful effeeffi if 
applied to a very tender or wounded surface ; and it is said that dogs w'hich have carried 
a Toad in their mouths for a distance, have been observed to be affected with a slight 
swelling of the lips, which, however, soon goes off, without any dangerous conse¬ 
quences, d * 

It is well known that the Toad can live for a long time without food, and even 
with a very small supply of air ; but the instances commonly related of these creatures 
being found imbedded in solid stone, or in the heart of the tnink of a tree, with no 
possible communication with the external world, must be regarded as arising from 
errors of observation. This is, however, a very curious subject; and much probably 
remains to be ascertained before we can satisfactorily account for the facts which havo 
given rise to the common opinion. There can be no doubt, in fact, that Toads have 
been found in situations which rendered their obtaining food apparently an impossi¬ 
bility, whilst their supplies of air and moisture must have been very small; but we 
are not, therefore, prepared to admit, with some writers, that the nj^imals were really 
inclosed hermetically in their prison. With Mr. Bell, we may say, “ to believe that a 
Toad, inclosed within a mass of clay, or other similar substance, shall exist wholly 
without air or food, for hundreds of years, and at length be liberated alive, and 
capable of crawling, on the breaking up of the matrix, now become a solid rock, is 
certainly a demand upon our credulity which few would be ready to answer.” 

The Ranida, or Frogs, of which the Common Frog (Rana tevporarta, Fig. 72) is 
a well-known example, have the body of a lighter and more elegant form than the 
Toads, and the hind legs are much longer, exceedingly muscular, and fitted for the 
performance of considerable leaps. The upper jaw is always armed with teeth; the 
aTfiTi is usually smooth, but in some cases is covered, as in the Toads, with glandular 
warts. In the structure of the tongue they resemble the Toads. 



Fig. 71.—Toad {Bufo vulgaria)*^ 
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The Frogs, undoubtedly, form the highest group of the Batrachian class. They 
are active creatures, living on insects and worms, which may be divided into two sub¬ 
families, in accordance with important differences in their structure and mode of life. 

The Ranides, or 
Frogs, which live 
upon the ground in 
the neighbourhood of 
standing water, and 
pass a considerable 
portion of their lives 
in the water, have 
their toes pointed, 
and those of the 
hjpder feet united, 
almost to the tips, by 
a membrane. 

The Common Frog 
is a very abundant 
and well known ani¬ 
mal. It is constantly to be found hopping about in the neighbou’^bood of water, 
especially in damp evenings. It generally deposits its eggs i^^ the water in the 
month of March; they are enveloped in a mass of gelatinous matter, within which 
the weggs are seen gradually to increase in size for a month or five weeks, at the 
end of which time the young tadpoles may be seen moving. "When ready to enter 
upon their aquatic existence, they eat their way through the surrounding jelly, and 
thus escape. In the course of six or eight weeks the four legs are fully formed; the 
tail then gradually disappears, and the young Frog usually quits the wa^er imme¬ 
diately. In this way they often suddenly make their appearance in prodigious 
numbers in particular spots, giving rise to the popular superstition of “ Fn.g rains 
and in some cases it is said that the little creatures have been taken up and carried to 
a distance by high winds, to the great astonishment of the inhabitants of the districts 
in which they again descended. 

The Common Frog is said to be five years in attaining its full size, and its life is 
supposed‘Lo extend to twelve or fifteen years. It passes thp winter in a state of tor¬ 
pidity, either m holes in the earth, or buried in the mud at the bottom of ponds, 
without the possibility of feeding or breathing. The voice of the Frog is a peculiar 
hoarse cry, well known as croaking. In the males, there is a large sac on each side of 
the neck, which is inflated with air during the croaking, and probably serves to increase 
the sound. 

The species of Frogs are very numerous, and distributed very generally over the 
globe; they ore especially abundant in tropical countries. Their habits are generally 
very similar to those of the Common Frog. Of the European species, the most 
celebrated is the Edible Frog {R. eseulentd), which is exceedingly common in standing 
water on tb?e continent, although in England it appears to be rare. It is rather larger 
than the Common Frog; and its nocturnal croakings are said to be so exceedingly loud 
and disagreeable, that temporary dwellers in the neighbourhood of ponds frequented by 
it are often prevented from keeping by its clamorous chorus. It is this species that is 
most npproved of on the continent for culinary purposes. 



Fig. 72.—Frog (Kana temporaria). 
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Of the exotic species, one of the largest is the Bull-frog {Rana pipitns)^ which 
inhabits North America, and has received its name from the fact that its croalc resembles 
the distant lowing of a bull. The body of this species measures sometimes as much as 
eight inches in length, without including the hind legs, which are large, and have the 
toes broadly webbed. This frog is said to confine itself exclusively to the small pools 
formed at the issue of springs, each of which, according to some observers, is taken 
possession of by a pair o? Bull-frogs. The inhabitants brieve that the frogs keep the 
water clean; consequently leave them without molestation, although they are often 
destructive to young ducks and go^ings, which they swallow whole. 

One of the most remarkable species is the J akie {liana paradox<^ of Guiana, in 
which the tadpole is of such large size, and possesses such an enormously developed 
tail, that the earlier observers described it as a frog which became converted into 

a fish. * • 

The Hylides, or Tree-frogs, are distinguished from the prec^Ung animals by their 
having the extreimties of the toes dilated into small knobs (Fig. 6), which usually 
produce a sticky secretion, of the greatest service to the animal in its active arborea- 
life. These animals are usually of a more elegant form and of brighter colours than the 
other Frogs, and they are particularly active during the day, thus in many respects 
presenting a great approach to the Lizards. 

The Tree-frqgs are active little creatures, pursuing their insect prey upon the trees 
and bushes; sometimes stealing cautiously towards their victims, and sometimes spring¬ 
ing upon them with a sudden leap. In all these evolutions it is greatly assisted by the 
sticky palette-like terminations of its toes, and also by some glandular organs imbedded 
in the nkin of the abdomen, which secrete a viscous fluid. The Tree-frogs have a very 
loud croak, and are observed to be paiticularly clamorous at the approach of rain. 
During the winter they bury themselves, like the other Frogs, in the mud at the bottom 
of pools, ^hey breed in the spring, depositing their spawn in the water, 

A cunouq property is attributed by Linnaeus and the older writers to an American 
species of group, the Hyla tinctoria. It was said that the natives of South America 
wore in the habit of pulling out the feathers from young green parrots, and rubbing 
the tdood of this frog upon the bare place; when it was believed that the feathers 
produced upon these spots would be of a yellow or red colour. 

A singular species of this sub-family has recently been described by Dr. Weinland, 
of Berlin, under the name of Notodelphys ovifera. In this animal the back of tltf female 
is furnished with a large double sac under the skin, in which the eggs are retained, 
and the embryo developed as far as the production of the feet; the further progress of 
the young is not known. This species is from Venezuela. 

Class III.-^Eeftilia on HsBrnns. 

OhiometeTS. —^The true BeptUes, a group of animals generally regarded 
with but little favour by mankind, constitute the first class of the higher vertebrata, 
or of those in which - a mechanism for aquatic respiration is never found. They difier 
from the Batrachia, which are very commonly included in the class of Beptiles, and 
with which they agree in the coldness of their blood, and, to a celttain extent, in the 
character of their circulatory apparatus, not only in the important physiological point 
above mentioned, but also in several partioulars of their anatomical structure, and 
especially in the mode of development of the embryo, in which they closely resemble 
the Birds, 2 a 
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The Eeptiles in general, almost with the sole exception of the Tortoises, are of an 
elongated form, often nearly cylindrical, and they usually terminate posteriorly in a 
very long tail. The. feet are very variably developed, but rarely suffice to suppoilthe 
animal in the manner of an ordinary quadruped; the belly, as a general rule, trailing 
along the ground when the animal is in motion. In a considerable number no traces 
of the limbs are to be found, and when they first make their appearance it is in such a 
rudimentary form that the^ can be of little or no use to their owner. 

In all these animals the ossification of the skeleton is very complete, and in none 
of them docs it present the cartilaginous state of that of many Fishes and some 
Batrachia. The true skull is always of comparatively small size, and the great bulk 
^f the head is made of the bones of the jaws. The occipital ^gne always exhibits the 
vertebral form with great distinctness; it is furnished with a single art^gplating 
proceVy which, however, is sometimes divided into two parts by a narrow furrow: 
this fits into the cavity of the first cervical vertebrm. The floor of the cranium is 
formed by the sphenoid bone, and its upper surface principally by^^he parietals, which 
are usually amalgamated so as to form a single bony plate. The front of the cranial 
cavity is closed by the frontal bones, which are also frequently coalcscent, and by the 
nasal bones. 

The bones of the upper jaw and palate are always greatly developed; in some 
instances they arc firmly fixed to the cranial bones, whilst in others they are moj[p.9hlQf 
and only attached to the skull by articulations. The lower jaw is of^yeiy complex 
structure, each half being composed of a variable number of pieces ; in the Snakes, 
tbia number is four or five; whilst in the Lizards and Crocodiles each branch of the 
jaw consists of no less than six pieces. In the Snakes, the two branches of the lower 
jaw are united only by ligaments and muscles, so that they are capable of being sepa¬ 
rated to a considerable distance at the pleasure of the animal; but in the Lizards and 
Crocodiles the union is much closer, the bones being united by fibro-cartila^ in the one 
case, and in the other by a suture; whilst in the Tortoises, the whole oi *^tho lower 
jaw is amalgamated into a single piece. The mode of articulation of the lower jaw 
varies greatly in the diflerent orders, and will be referred to in the proper places. 

The mouth in almost all Reptiles is armed with sha^ hooked teeth, which arc 
sometimes placed only on the jaws, but in some instances are distributed over the 
palatine bones and vomer. They are generally inserted into a^ f urrow of the bone, to 
which they are attached only by flesh and sinews; but in the Crhcodiles they are sunk 
separately into regular sockets in the jaws. In the Tortoises, again, no teeth pxist, 
the edges of the jaws being simply armed with a homy covering, bearing no distant 
resemblance to the beak of a bird. 

The vertebraRolumn is rather variable in its structure. In a very few instances 
the bodie8~of the vertebrse exhibit a conical cavity at each end, like that existing in 
the vertebrse of Fishes; but in most cases one of the end-sui^es is more or less 
convex, and fits into a corresponding cavity in the body of the next vertebra. This 
structure is most developed in the Snakes, in which the bodi^ of the^yeij^l^TO articu¬ 
late by a regular ball-and-sodcet joint. In the Tortoises, the two extremities of the 
vertebras are flat, end united by a disc of fibro-oartilage. A striking osteological 
distinction between these animals and the Batrachia, consists in the constant presence 
of r^ in the former, these appendages to the vertebral column being alwfiys wanting 
in the latter class. 

In the Reptiles fhg ribs generally extend backwards to the pelvis; they are always 
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^ell develo p^, and, in most cases, a greater or less proportion of them are attached to 
a well-developed ’ sternum or breast-bone, which, in the Crocodiles, also runs back to 
the pelvis. In the Snakes the ribs are perfectly free at the extremity, and, from their 
great mobility, are important aids in the movements of these footless creatures ; whilst 
in the Tortoises, on the contrary, these bpnes are immoveably fixed, and constitute a 
great portion of the bon|^ case in which those animals aro ijicloscd. The^neck js^genesrajly 
9hoct, and the cervical vertebrae are sometimes furnished with ribs; in the Tortoises, 
however, this portion of the vertebral column is of considerable length, and possesses 
great flexibility. The caudal portion is usually very long, and tapers gradually to a 
point; in many cases it more than equals the rest of the body in length. 

In the development of the extremities these animals exhibit as great a diversity as 
the Batrachia. In the greater part of the Lizards and in the Crocodiles all 8he limbs 
are well developed. The feet are formed of freely moveable toes, which are usually 
terminated by strtJhg claws; and the bony arches supporting these members arc always 
of considerable size and firmness, so that the animal tvallcn with facility, and is often 
able to perform considerable leaps. In some members of the group of Lizards, however, 
the extremities gradually diminish in size, still retaining their perfect form, but aiding 
little or nothing in the movements of the creature, in others the anterior pair disappear, 
and the posterior take the form of largo scale-like organa, in which there is no external 
indication of a4y complexity of structure, although, except in the want of toes, the 
bones contained ih them are identical with those of the more j)erfectly formed 
Reptiles; whilst in others, again, even these rudimentary limbs are absent. The 
latter structure prevails throughout the great group of Snakes, in which the only trace 
of the existence of the limbs consists in a pair of small bones suspended in the 
muscles near the vent in some species, which must be regarded as the analogues of the 
pelvic bones, the presence of which is sometimes indicated externally by a pair of horny 
spines projecting on each side of the anal opening. Of the perfectly developed feet 
several mcj^difications occur. In general, the whole of the toes, which are usually five 
in number, are extended forwards from the extremity of the leg; bvit in the Chamselcons 
the toes are divided into two sets, one including two, the other three toes, forming a 
sort of grasping hand, which must be of the greatest service to these creatures in their 
arboreal residence. In the Crocodiles and some Tortoises the toes are distinctly recog¬ 
nizable externally, but united to a greater or less extent by membranes, in ordef to adapt 
these creatures for their aquatic habitation; and in other Tortoises the toes are completely 
concealed by a fleshy mass, which in the Land Tortoises is of a thickened and more 
or less cylindrical form, adapted for terrestrial progression, whilst in the Turtles it is 
much compressed and modified so as to form a broad and powerful ^-like organ. 

In the clothing of the skin we find almost an equal diversity. In a small group of 
Lizards the skin is covered with free scales, lying over one another like tiles, in the 
same way as those of Fishes, and inclosed like these in peculiar dermal sacs; but in the 
majority the scaly covering has a very different arrangement. The scales are generally 
appendages of the true skin or coriura, and are covered by the epidermis, a delicate 
homy pellicle, which is cast off periodically. In the Crocodiles and Tortoises they 
become converted into bony plates, which in the former are immersed in the corium, 
whilst in the latter they become united with the bones of the internal skeleton to form 
the well-known bony cases which serve as such an admirable protection for those 
sluggish creatures. In these also the epidermis becomes permanent, and forms thick, 
bomy plates of regiilar forms, covering the bony skeleton. 
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"With tlw exception of a few Tortoises, all Reptiles are carnivorous animals,' feeding 
entirely upon living prey. Their teeth, however, are never constructed for the division 
of the flesh of their victims, and they arc consequently compelled to swallow them 
whole. For this purpose the .oesophagus is usually ye ry wide, and capable of great 
dilatation, many of the Snakes actually being capable of swallowing animals of con¬ 
siderably greater bulk than themselves. The tgngue is someumes closely attached to 
thobottom of the mouth: but in most Reptiles it is free, elongated, and bifid, terminating, 
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Fig. 73.—Anatomy of a Snaka {Coluber tuUrix). 

If tongue and glottis; te, oesophagus, divided at cb' to show the heart, &e.; i, stomach; 
(f, intostine; el, elraea; on, anus; /, liver; o, ovary; i/, eggs; t, trachea; p, principal lung; 
j/, undeveloped lung; vt, ventricle; e, left auricle; o', r^ht auricle; og, left aortic arch ; 
oo, right aortic arch; o’ o', ventral aorta; ae, carotid arteries'; a, vena aava superior; 
VC, veua cava infienoi'. 


in many, in a pair of nearly homy filaments, which are inclosed in a sheath, and can be 
protruded and^etiabife^ aTiEhe’^easure of the animaL The intes^ e is usually gf great 
width, but comparatively short; it terminates in a wide cloaca , into which the ducts 
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of the urinary and generative organs also generally open. The liver, pancreas, and 
spleen, are alvrays present. 

The anus opens in two very different directions in the Beptiles, and this character 
has been employed to divide the class into two great sections. In the Snahes and 
Lizards, the anal aperture is transverse, and usually closed by a sort of valve (see 
Fig. 75); whilst in the Crocodiles and Tortoises it opens in a longitudinal direction. 
These peculiarities in t£e anal aperture arc accompanied by remarkable differences in 
the external generative organs of the male. In the former section there are two of i 
these organs, which are containe<^in a cavity of the base of the tail behind the anus, | 
whilst in the second the male organ is single, and lies within the cloaca. In the 
Lizards there is generally a transverse series of glandular organs placed immediately^in 
front of the anal valve; and these are frequently continued upon the under side of the 
thighs. These glands open by a corresponding number of pores; and the presence or 
absence, and number, of these, espcc.ially of flie femoral pore#, often furnish valuable 
characters for th(^distinction of genera and specie's. 

In the organs of circulation and respiration, the Beptiles exhibit a marked advance 
upon the Batrachia, although these organs are still far fwm exhibiting the same degree 
of perfection that they attain in the Birds and Mammalia. The heart consists essen¬ 
tially of four chambers, although in by fai' tlio majority of these animals the partition 
between the two ventricles is imperfect, so that, for all 
practical purposes^ we may regard the ventricle as single. 

The consequence of this arrangement is, that the blood 
returning to the lungs, after exposjurc to the influence of 
the air, mingles with that brought back from the general 
system, and this mixed fluid is driven at once from the 
ventricle into the. pulmonary as well as into the systemic 
artcrie^ ^so that only a portion of the venous blood passes 
through thp lungs before being returned into the general 
circulatiwi. In tlio Crocodiles, the partition between the 
two ventricles is complete; but in these', as well as in 
other Beptiles, a communication between the great pul¬ 
monary and systemic arteries is effected by the agency of 
the remains of the branchial arches of the embryo (Fig. 74). 

The aorta forms one, two, or three arches (Fig. 75), from 
the foremost of which the carotid arteru's are sometimes 
given off. The aortse afterwards unite in the middle of the 
body below the spinal column, forming a single great trunk, 
which runs down the body, and is called the abdominal 
aoita. The blood returning to the heart is collected in the 
venae cavae, of which the inferior forms a great trunk 
. running up the body, and gives off a portal system of veins 
to the liver and kidneys (Fig. 75). The 
attains an exjsaariinaix degree of in this 

class, and possesses some regularly pulsating organs, or 
lymphatie heturts , which servo for the propulsion of the 
peculiar fluid contained in these vessels. 

The respiration of these animals being always aerial, their respiratory organs, of 
course, take tbe form of lungsy and these ar^ often of extraordinaiy size, in some 


ao c ^ a 



Fip. 74.—Heart and larpo 
vessels ot the Crocodile. 


t?, vena cava,^ conveying 
venous blood hom the sys¬ 
tem to tbe right auricle, od; 
vf, tbe ventricles, separated 
by an internal partition; 
apy milmonary arteries con¬ 
veying venous blood from 
the right ventricle to the 
lungs; fp, pulmonary veins, 
running to the left auricle, 
og; aOy aorta risimr from 
left ventricle, .tiid conveying 
blood to the systi'in ; a, tiunk 
rising from ViiAht v»ntncle, 
anj^ carrying venous blood 
to the descending aorta; c, 
carotid arteries lunuiog to 
the head. 
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infitancGS extending througli the vhole length of the yent r&l cavity, which is not 



divided by a diaphragm or transverse 
partition. In the more elongated 
forms, such as the Snakes and some 
Lizards, only 2 fte activ(^ lung is 
present, the other being reduced to 
a ntdimeniary condition or altogether 
wanting. 

The processes of respiration and 
circulation go on with far less 
activity in these animals than in 
the Birds and Mammalia, and their 
blood, like that of the lower Ver- 
tebrata, is cold, that is to say, its 
temperature is butfiittlo higher than 
that of the surrounding medium. 
The performaijce of all their func¬ 
tions partakes of this inactivity; 
their digestion goes on very slowly ; 
and although they arc capable of 
violent muscular exemon, and are 
often very agile in their movements, 
their general habits are sluggish. 

In the general arrangement of 
the nervous system the Reptiles 
present a considerable resemblance 
to the Batrachia; but the brain, 
and especially the cere bral hemis- 
pheres, attain a much ^eah?r deve¬ 
lopment in the higher species of 
the class. The cerebellum also 
exhibits a gradual develo pm ent &om 
the lowest to the highest forms. 

The organs of the senses are 
generally possessed in a state of con¬ 
siderable perfection. The nasal 
cavities arc of largo size, and always 
open into the mouth'; in the Cro¬ 
codiles, this opening is placed very 
far back, and the palate is fur- 


Fig. 75.—Circulation in a Lizard. nished with a velum, by which tho 


a, arches of aorta; 5, left auricle; r, right auricle; 
d, ventricle; e, carotid artery ; /, superior vctia cava; 
ff, abdominal aorta; A, pulmonai y vein; i, brachial 
artery;/, pulmonary artery; A, inferior vena cava; 
I, lungs; m, liver and vena port® ; «, stomach; o, kid¬ 
neys ; p, vena port®; r, intestmes; «, artery of gene¬ 
rative organs; t, anus. 


aperture can be closed; the nos^rilfl in 
these animals are also provided with 
valvular organs, which prevent tho 
ingress of watef. Tho eyes are 
usually small, sopietimes, though 


rarely, concealed under the skin, generally furnished with eyelids. These pro¬ 
tections to the visual organs are wanting in the Snakes, which have the &ont of 
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the moveable eye-ball covered with a transparent capsule, which is inserted under a 
fold of skin, like the glass of a watch in its frame. Between this capsule and the eye 
there is a space which is filled by the secretion of the lachrymal glands; the excess of 
this passes off through a duct into the nasal cavity. The eyes of most other Reptiles 
arc fiimished with a pair of eyelids, of which the upper one is usually very small and 
Btifl^ and the lower one aktne is capable of being drawn up to cover the eye, which it 
does completely. In some cases this lower eyelid has a tS-ansparont space in the part 
corresponding with the pupil; in others, it is furnished with a peculiar bony plate. 
The most remarkable structure in this respect is presented by the Chamaclcons, which 
have large, prominent, globular eyes, capable of very great and independent motion, 
but completely covered by a circular lid, in which there is only a small central hole 
corresponding with the pupil. All the Reptiles with eyelids also possess a nictitating 
membrane, which can often be drawn completely over the eye.« The structure\f the 
a uditory orga ns is almost as complex as in any of the higher Ycrtebrata, but some of 
their component parts are often in a low state of development. The tvmnanum is 
tyiTnofi'nifla nvpnnofl sometimcs covercd by a fold of skin, or completely concealed under 
the skin; in the Crocodiles, there is a moveable valve, by which the tympanum can be 
concealed at pleasure. 

All the fiep tilep are truly, oviparous animals, and by far the majority come under 
this denomination in its strictest sense; but the ova arc generally retained within the 
body of the parent until the development of the embryo has proceeded a certain dis¬ 
tance, and in a few cases, until the complete development of the young animal, which 
then breaks out of the egg whilst this is still inclosed in the oviduct., The species in 
which this phenomenon occurs are often called oyo-viviparous. The eggs of Reptiles are 
generally of large comparative size, and ai-e furnished with a very large yelk; they 
are usually covered with a parchment-like , shell, which occasionally contains a small 
portion ofidklcareous matter. The truly oviparous Reptiles generally deposit their eggs 
in warm, sandy places, whore they leave them to be hatched by the heat of the sun; 
but the common opinion that they take no further care of the. progeny, although 
correct in many instances, is certainly contradicted in others; for the Crocodiles and 
some Lizards arc said to watch in the neighbourhood of the place where they have laid 
their eggs, so as to protect them from any threatened danger, and the gigantic Pythons 
have been seen, in tlie Tower and other menageries, to coil themselves round their 
mass of eggs in a conical form, closing the top with their heads. In the species which 
bring forth living young, the connection between these and the parent appears to be 
still closer; and, according to the testimony of some observers, the young of some of the 
poisonous snakes take refuge from impending danger by creeping ^own the throat of 
their mother. • 

In the development of the embryo, the Reptiles differ from the Fishes and Batra- 
ehia, and approach the higher classes of Yertebrated animals, especially in the forma¬ 
tion of a peculiar membranous sac, the amittos, which completely envelopes the em¬ 
bryo ; this structure does not occur in any of the lower Ycrtebrata. After the embryo 
has attained a considerable degree of development, a second membranous coat makes 
its appearance, of which we meet with no trace in the embryonic states of the lower 
Ycrtebrata. This is the which forms a membranous' sac, richly supplied with 

vesseb, enveloping both the embryo and the amnios. 

The Reptiles are essentially inhabitants of the warmer regions of the earth. In our 
northern countries but few species exist, and these pass a great portion of the year in a 
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statd of torpidity, and only come abroad in the warm days of spring and summer; but 
in tropical regions the number of these creatures is surprising; Snakes and Lizards are 
to be encountered at every turn, and Crocodiles often swarm in the rivers and tankSf 
The size attained by these creatures in hot climates is also enormous—the Boas and 
Pythons of tropical America and Asia, and the Crocodiles and Alligators of the warmer 
parts of both continents often acquire dimensions which render them formidable even 
to man himself, and the viriflcnce of the poisonous snakes of hot countries is so great, 
that their bite is frequently attended by fatal consequences. 

Diwiaions. —The characters already given (p«373), serve to divide the Eeptilcs 
into two great sections, each of which contains two orders. Of the two orders with a 
transverse anal aperture, which are also characterised by the absence of bony matter 
in the dermal system, the Ophidia, or Snakes, are distinguished by the constant want 
of limbi and eyelids; by their dilatablefinouths, moveable facial bones, and by the total 
want of a sternum. In the Lizards or Sauria, the limbs are sometipies entirely absent, 
or present only in a rudimentary condition; but they are generally pretty well 
developed, four in number, and adapted for terrestrial or arboreal progression. Their 
mouths are not dilatable, and the bones of the upper jaw and face are firmly attached 
to the skull; the eyes arc almost always provided with eyelids, and a portion of the 
ribs is always attached to a sternum. 

In the second section, the anal aperture is cither rounded or placed in a longitudinal 
direction, and the dermal skeleton acquires a bony consistence. Of the two orders of 
which it is composed, the Loricata or Crocodiles are distinguished by their lizard-like 
forms, their toothed jaws, and their skin covered with square bony plates imbedded in 
the eorium; whilst in the Tortoises, or ClulotUa, the bony plates of the dermal skeleton 
unite with the ribs and sternum to form a case for the protection of the soft parts of 
the anim&i) aud the jaws are toothless and armed simply n ith a homy plate. 

OnDER I.— OrniDiA. ^ 

General Characters.— Few animals appear to have been, in aU ages,Hhc objects 
of more general aversion than the creatures forming this order. JMot to enter upon the 
question of possible theological grounds for this general disgust, we may take the state¬ 
ment in the book of Genesis, that “ the serpent was more subtle than any other beast 
of the field," as a proof that at very early periods the stealthy creeping movements of 
these creatures bad obtained for them the same reputation fur cunning that they enjoy 
in the present day amongst the uninformed—a reputation which has caused ^em to 
become one of the most common emblems of deceit; whilst the poisonous properties 
possessed by some of them, having been extended in the popular mind to whole 
group, cause them to be'viewed by all with feeling of distrust and dread. 

In the works of all the older naturalists, the popular notion of a snake as a reptile 
destitute of feet.is adopted; and even in the Begne Animal" of‘Cuvier, the distinc¬ 
tion between the Serpents and Lizards reposes entirely upon the preserco or absence of 
organs of locomotion. We have already seen, however, how very gradual is the series 
of steps in the deve^pment of the limbs of these animals; and this appears even to 
have been observed by Linneeus, who includes in his genus Anguit^ all the species of 
snake-like lizards, whether furnished with rudimentary feet or totally destitute of those 
organs. The justice of this approximation cannot bo doubted, but modem naturalists, 
instead of placing these animals, with Linnoeus, amongst the Serpents, have removed 
them to the lizards, with which they agree in most points of their organization. This 
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has necessitated the establishment of new characters fur Ihe distinction of these two 
groups, the old division, founded on the presence or absence of the limbs, being 
evidently untenable under any circumstances; and fortunately there is no diffi culty in 
finding excellent characters for this purpose. 

One of the principal distinctive characters of the Snakes consists in the peculiar 
structure of the jaws. *The mouth in thest) animals is exceedingly dilatable ; all the 
bones of the upper jaw and palate are freely moveable, ^ith the exception of the inter- 
maxillaries, which are firmly attached to the nasal bones; and the two branches of tho 
lower jaw, each of w^hich is composed of several pieces, are united in front by liga¬ 
ments and muscles, which permit of their being separated to a considerable distance at 
the pleasure of the animal. But the principal cause 
of the immense extent to which the mouth of these 
creatures is capable of being dilated, consists in the 
modo in which the lower jaw is articulated to the 
head (Fig. 76). The mastoid bone, which in most 
Vertebrata forms a part of the skull, is here moveable 
and only attached to the skull by ligaments and mus¬ 
cles. It bears at its extremity a long, somewhat 
cylindrical bone, called the tympanic bone, to the opposite extremity of which the 
lower jaw is articulated; and as the tympanic bone usually takes an oblique direction, 
downwards and backwards, it often extends considerably behind the back of the skull, 
and thus enables the mouth to open beyond the head. 

The jaws are always armed with ho oked conical t ce.th i which serve only to hold the 
prey and assist in its progress down the throat; but the arrangement of these vaiies 
considerably in the diflerent groups. In the innoquo.us spakes, the teeth all form solid 
cones, and are arranged in continuous rows .round the whole of the upper and lower 
j aws, tfie Eala ^ine j?.Qne a also bearing another double row of teeth. In many of the 
venomou3#specios the maxillaiy bones are reduced to a rudimentary condition, and 
bear onlf a pair of long, acute, perforated teeth, which can be raised or depressed at 
will by the action of peculiar muscles. These, in fact, form a pair of tubes, commu¬ 
nicating by ducts with the poison glands, and through which tho venomous secretion 
of these glands- is injected into the wounds made by the animal. The teeth of the 
palate and lower jaw arc arranged in these snakes more or less after the same fashion 
as in the harmless species, but those of the true upper jaw arc of course wanting, and 
this has given rise to an opinion that venomous snakes might be known by the want of 
maxillary teeth. This, however, is a mistake, as some of the most deadly species are 
furnished wiih a few teeth behind the poison fangs; and in some, which are suspected 
of poisonous properties, the upper jaw boars one or more laxge f^rov^ed fangs towards 
its hinder part, its anterior portion being furnished with small solid teeth of the ordi¬ 
nary kind. 

Snakes, like almost all other Beptiles, live entirely by the capture of living 
prey, and as their teeth are not adapted for the division of their food, they are of 
course compelled to swallow it whole. As their victims are often of considerable size, 
this operation is not unfrequently attended with difficulty; but the form and airange- 
ment of the teeth and jaws are most admirably adapted for the peculiar exigencies of 
their mode of life. Dilating its mouth to the utmost, the Snake seizes upon one end 
of the dead body of its victim, and by the continual action of the jaws and teeth, 
gradual^ draws it into its throat, a process which, perhaps, might rather be described 



Snake. 
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as the gradual extension of the Snake over the body of its prey. The consumption of 
this mass of food takes place very slowly, and many Snakes, after a full meal, pass a 
month or six weeks in a state of torpidity, whilst the operation of digestion is 
going on. 

The general form of these Reptiles is too well known to need description. They 
are totally destitute^of -liin jw; the scapular arch .and, .jipernu ny a re entirely wanting, 
and the only trace of the posterior extremities consists in a pair of small bones, repre* 
senting the pelvis, and sometimes a second pair, corresponding with the hind limbs, 
which are found suspended in the muscles on each side of the vent in a few species. 
These hones occasionally bear a sort of horny claw, which projects slightly from the 
skin, on each side of the anus; but these organs are usually so small, that they can he 
of but little use to the animal. Their movements are entirely cfiectod by the agency of 
the very^flexible verteVral column, anct the exceedingly moveab le ribs . The latter 
are excessively numerous, extending from the neck to the extremity of the belly, or 
even beyond this into the tail, and, the animal, when gliding along the ground, may he 
considered to ho walking upon the free extremities of the ribs, much in the same way 
that the Millepedes [Juli, vol.^i. p. 14C) progress by the action of their innumerable 
little legs. 

The s kin appears to be covered with scales and plates, from the existence of 
numerous scaly appendages of the corium ; these, however, are completely covered 
by the epidermis, which embraces them closely, and follows all the irregularities of 
surface, so that when the epidermis is cast it presents, as it were, an exact mould of 
all the elevations and depressions which existed upon the animal. On the upper 
surface of the body these dermal appendages have the form of scales; on the head and 
belly they are usually converted into plates, or shields, of larger or smaller size, and 
either of a hexagonal or quadrangular figure. The peculiarities of these organs furnish 
valuable characters for the classification of these animals. • • 

The eye, as already stated, is destitute of and covered with a gla^y capsule, 
within which the ej'c is capable of moving freely. The ears are not visible externally; 
the nostrils are placed on the s noii t^^and often quite at its extremity, and the tongue is 
very long, thin, bifid, and protrusible. There is usually only a single large lung, 
situated on the lcfi.,jide of the body—that of the right side is generally quite rudi¬ 
mentary. The t ra chea ig ve ry long, aqd often. iKcUular, so that the distinction between 
the trache^ and the lung is sometimes difficult of recognition, and the hinder part of 
the long lung is frequently destitute of cells, forming a simple sac, which probably 
serves as a reservoir of air. The other internal organs are also much elongated, in 
accordance with the general form of the body, and the gall bl adder is often separat ed 
from th e liver, by a considerable interval. 

SiTisions. —The classification of these Reptiles presents considerable difficulties, 
and scarcely any two authors are agreed as to the limits of the subo^inate groups, or 
the order in which they should be arranged. The general arrangement iiere adopted is 
much the same as that given by Dr. Gray in his Catalogue of the Snakes in the British 
Museum, He divides •the order Ophidia into two sub-orders, the Viperinfiy or essen¬ 
tially venomous Serpents, with weak jaws, of whioh the upper is entirely destitute 
of teeth, except the two large poison fangs, and the Colubrim Snakes, which are, fur 
the mebtpart, harmless, although the upper jaw, in many species, beara fangs, besides 
the ordinary solid, maxillary teeth. 
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SXTB-OBDER I.— ^VlPERINA 

GensEal ChaEflictczB.—^The Yiperina, or Venomous Snakes par exetiUnte^ are 
disrtinguislied from all others by the peculiar arrangement of the teeth in the upper 
jav. The true maxillary bones are reduced to a very small size, capable of a great 
amount of motion, and Bear a single pair of long curved fangs,* which can be laid 
flat in the mouth during repose, or erected when in action by the agency of peculiar 
muscles. These are the only teeth supported by the maxillary bones j they are perfo¬ 
rated throughout by a slender canfi, w’hich communicates with a large gland situated 
in the head, behind and under the eyes. This secretes the venomous fluid, which 
passes through a duct to the base of the tooth, and thence through the canal in its 
interior, until it is injected into the wound made by the bite of the Serpent. Its^ropul- 
sion is effected partly by the contraction of the proper walls of tile gland, and partly by 
the pressure of thiP muscles of the jaws, which act upon it during their contraction 
(Fig. 77). The poison which is thus injected into the wound mixes with the blood, 
and is then carried into the circulation, when it speedily produces an injurious effect, 
giving rise to an altered condition of the 
blood, which, if the poison be present in 
sufficient quantity, quickly renders it inca¬ 
pable of supporting life. In fact, a bite 
from one of the lar|.^e poisonous Snakes of 
tropical climates is generally fatal, even to 
man, if tho animal be in a vigorous con¬ 
dition and provided with a good supply of 
poison; but a bite from a similar Snake, 
after it has nearly exhausted its venom by 
previous ^ftacks, may give rise to little or 
no inconvm^'nce. It is remarkable, also, 
that the effect of the poison of these crea¬ 
tures is very different with different animals; 
the cold-blooded species in general appear to bo almost indifferent to its effects, whilst 
most warm-blooded animals soon expire when a sufficient quantity is injected into their 
veins. Various means of preventing the injurious effects of the bite of thes^reptiles 
have been proposed, and the natives of most countries in which they abound have 
their favourite antidotes for the wounds inflicted by them. The only means, however, 
upon^which it appears that much reliance can be placed, are those directed to pre¬ 
venting the poison from getting into the circulation, and of these th« principal consist 
in sucking the wound—either with a cupping-glass or with the mouth, which may be 
done without the least danger, the poison being quite innocuous when taken internally 
—cutting out the^wounded itrt, or burning it with a hot iron or with caustic applica¬ 
tions. All these remedies must, however, be adopted immediately after the wound has 
been received; if any time be allowed to elapse the most distressing symptoms make 
their appearance, and if these can be relieved by the administiftition of medicines, 
which, however, appears somewhat doubtful, the patieht generally suffers for a long 
period from tho effects of tho bite. 

»Behind these there are some rudimentary teeth, which, however, are only developed when 
required to replace the fangs, if these have been destroyed hy accident. 





Fig. 77.—Head of Rattlesnake, with the skin 
removed. 

nostril; r, poison-glund; c, fang; m, muscles 
of tho jaws; jr, salivary glands. 
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The remainder of the teeth of the Viperina, consisting of two rows in the palate 
and a row in each side of the ^owei^jj^f, are generally of small size and weak. The 
head is .broad, and more o r leas trip -ngnlnTj bread pnf. behind, so that th^lSoundary 
between the head and the neck is very distinct; and the surface of the |^eai^ ia also 
generally jcaly. All these Snakes, as far as we arc aware, are py o-vivip^n s, and, 
according to Cuvier, the term Viper^ applied to the best-knowjj species, is derived from 
this circumstance,—^he regards it as a corruption of “ vivipare.” 

DiTisiona. —The Viperine Snakes form two families, — ^the CrotdlidtB or Hattle- 



snakes, and, the Viperidee or Vipers. The 
former family, which includes not only the 
true llattlesnakes, so abundant in all parts of 
America, but also a considerable number of 
species distributed in other warm regions, is 
particularly distinguished by the presence of 
a deep pit on each side of the tho nose, situ¬ 
ated beneath, and usually a little behind, the 
nostril. This pit, the purpose of which is 
still unknown, is lined with small plates. Tho 
head is broad and flat, scaly on the crown, 
and furnished with small shields only on the 
sides and nose. The teeth are very small, but 
the poison-fangs are exceedingly largo and 
powerful; and these Snakes must be regarded 
as the most dangerous of the order. The belly 
is covered with broad shields. 



The best known examples of this family 


are the Battltesnakcs, which positively swarm 


Fiff. 73.—Battlesnake {Crotaluahorndus). 


in the forests of America, extending even as 
far north as Canada. 


These ReptUcs are distinguislicd from all other Snakes by the presence of a peculiar 
appendage at the extremity of the tail, composed of several homy pieces loosely 
articulated together, which produce a sort of rattling noise when the animal is in 
motion. The number of pieces of w'hicb this rattle is composed increases with the 
age of the animal, and it is said that a new one makes its appearance after every 
change of skin.' The use of this appendage to the animal is not very apparent, and 
we cannot agree altogether with some of the older writers, who regard it as a kind 
dispensation of Providence to give a timely intimation to the traveller that he is in 
the vicinity of su^ a dangerous neighbour. It has been supposed that the Rattle¬ 
snake employs its rattle to startle the squirrels and other small animals, upon which 
it feeds, from their repose, and that these, being deprived of the power of making 
thdr escapej from the terror inspired by this unexpected proximity of their enemy, 
faU easy victims to its voracity, but this, like the accounts of the fascinating power 
exercised by the Rattlesnakes upon their prey, is scarcely home out by facta. The 
Rattlesnakes are sluggish creatures, and rarely attack man, unless greatly provoked. 
The usual size of the common species {Crotidua horridius^ Fig. 78) is from four to six 
feet, but specimens have been met with measuring eight feet In length. , The bite 
of a large. Rattlesnake is usually fatal, at least if the fangs penetrate to a sufficient 
depth to introduce the poison well into the circtilation. Death is said sometimes 




THE VIPER'J. 


381 


to ensue in less than two minutes after the infliction of the wound. A dog, bitten 
by a Battlesnake of four feet long, has been known to die in less tban a quarter 
of a minute. The Indians of America possess many supposed remedies for the bite 
of these terrible Snakes; but it seems probable that these, if useful, can only be 
advantageously applied to slight bites, which would not, of themselves, have 
proved fatal. Notwithttanding the formidable weapons with which these creatures 
are armed, the pigs in some parts of North America rre said to destroy and feed 
upon them with avidity, and by some of the human inhabitants of that country, 
the Kattlesnakc is regarded as by ijo means unpalatable food. 

Those of the Crotalidm in which the tail is destitute of a rattle, have that 
part of the body furnished "with a sort of spine. These lleptiles often equal the 
Rattlesnakes in size and in the power of their venom, but many arc, perhaps, still 
more dangerous, as they^ are exeeedingly aetivc animals, ai^ are always :3eady to 
make use of the terrible weapons with which they are armed. The most dreaded 
serpent of the West Indian Islands, the C} a\pedocephalus Imueolattis, belongs to this 
group; it attains a length of six or seven feet, and inliabits the cane-flelds, where it 
lives principally on the rats which abound in such situftions, and when in pursuit of 
prey, or of any object of iiiitation, it frequently performs considerable springs. The 
Crotalidse of the eastern hemisphere aro confined to the Asiatic continent and islands. 

The second family of this sub-order, the Viperidce^ is composed of tho Vipers of the 
Old World, which «,re distinguished from the Crotalidaj by the absence of the pits in 
the sides of the face. The species of this family are entirely confined to the Old 
World, in the hot climates of which they are exceedingly abundant. 

‘ The common European Viper {Pelias Berm) is a well known example; it occurs in 
all countries of Europe, from Sweden and the north of Russia, to the shores of tho 
Mediterranean. It is the only venomous Reptile found in Britain; but in some parts 
of thisvdbuutry it occurs in considerable abundance, generally inhabiting heaths, 
woods, an^edgo banks, in dry, stony districts. It rarely exceeds two feet in length, 
and may do distinguished from the common Snake of our country—which, although 
perfectly harmless, often undergoes a fate intended fur its poisonous relative—by the 
broad triangulair head, and by the shortness of the tail, characters which it possesses 
in common with all the other Viperino Snakes. Its general colour is yellowish-brown 
or olive, the back marked with a double series of black spots, and the sides paler, and 
spotted with black. The spots of the back are often confluent, so as to form% series of 
transverse black bands, and other varieties sometimes occur, some of which have been 
described as distinct species. Tho poison of the Viper is by no means so powerful as 
that of some of the larger tropical species of venomous Seipents, but is still sufficiently 
so to produce exceedingly painful and injurious effects, especially *n the warmer parts 
of Europe. Conscious of its formidable weapons, the Viper stands upon the defensive 
on the approach of a suqiected enemy, unlike the common Snake, which always makes 
its escape as quickly as possible. With the body closely coiled up, and the neck and 
head raised and slightly thrown back, the Viper watches the object of its suspicion 
until the latter approaches within its reach, when the head is inynediately darted upon 
it, a wound inflicted, and the poison injected, with the velocity of thought Dogs are 
not unfrequently struck in this manner, and at a recent meeting of the Zoological Society, 
Mr ' Tarrell stated, that when out shooting, he had seem two doge bitten by Vipers. 
The symptoms produced were very distressing-^the dogs* heads swelled uj), and they 
became quite unable to ]^rooeed, and although they reoove^d from the immediate 
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effects of the bite, they were never afterwards of the least use. Two other species of 
this family are found in the south of Europe, and the islands of the Mediterranean. 

Of the exotic species the most celebrated is the Cerastes or Horned Snake {Cerastes 
Hasselquistu)^ which is found abundantly in Egypt, and has acquired an historical cele¬ 
brity from its having afforded Cleopatra the means of escaping from the disgrace of 
forming an appendage to the triximph of her Roman conquerors The Cerastes is a small 
snake generally measuring ^rom a foot to fifteen inches in length; although some 
specimens arc more Jthan two feet long. Above each eye in the male, there is a sort of 
hom-like process, with the point directed a little f )rwards, which, although it cannot 
be regarded as a weapon of any kind, yet adds greatly to the malignity of the creature’s 
aspect. The Cerastes is found in groat plenty in the dry sandy deserts of Egypt, Syria 
and Arabia, and probably in other parts of Asia and the north of Africa. It is said to 
be exceedingly active in its movements,-springing to a distance of three feet or more 
when making.its attack. According to Bruce, who has given a long account of its 
habits, many of the inhabitants of the countries infested by the Cerastes, handle these 
creatures wnth impunity, and oven without their making the least attempt to bite; and in 
some cases, at any rate, this immunity is procured by constantly chewing certain roots and 
washing the body^ with a particular vegetable decoction. Bruce adds that the drugs 
were given to him, and that he several times “ armed himself” to make the experiment, 
“ but his heart always failed him when he came to the trial.” 

SuB-oBUKH II.— Golubkina. 

Oenexal Characters. —The Colubrine Snakes are distinguished from those of the 
preceding sub-order by the greater strength of their jaws, and by having the maxillary 
bones much longer and armed ivith solid conical tpeth , sometimes intermixed with 
fangs. The latter arc, however, somewhat different in construction from those of the 
Viperina, they are simply grooved QX slit_d[pyDi one side, and although the sides of this 
dit are often in close contact so as to form a canal in the interior of the toi^'-h, they are 
never amalgamated as in the Viperine Snakes. The fangs of the Colubrine Snakes, 
moreover, are always immoveably fixed in the mouth, the different arrangement of the 
maxillary bones necessarily preventing those movements by which the Viperina are 
enabled to raise and depress their fangs at pleasure. The Ijipad- generally tapers off 
gradually into the neck, and does not present the triangular form which prevails in the 
preceding sub-order, and the crown is frequently covered with shiel d-likfi plates . 

IMvisions. —The Colubrine Snakes may be divided into two great sections, accord¬ 
ing as the maxillary bones are armed only with solid teeth, or with these mixed with 
long, grooved fangs. The Snakes of the former group, which constitute the great 
majority of the sub-order, are perfectly innocuous; but the second section includes a 
considerable number of venomous species. The latter may be again divided into two 
groups; l^e Venenosa, including the undoubtedly venomous species which have the 
fangs placed at the anterior portion of the maxillary bones, with the solid teeth behln4 
them; and the Suspeeta^ in which the fangs are situated at the back of the jaw be¬ 
hind the common t^eth. The venomous species form two families, the Mapidee and 
the Sydrophida. 

The Elapida have a short, rounded head, covered with shields, and the noftrile are 
placed on the sides of the snout close to its apex. The body is rounded, and the tail 
.round and tapering; the lower surface is covered with shields, which arc usually single 
and transverse on die belly, but arranged in a doable row under the tail. The poison-fangs 



THE COBRAS—^THE SEA Sl^AKES. 


383 


n 

in fihese animals are much smaller than in the Yiperinc Snakes; but such is the yirulence 
of their poison, that their bite is perhaps quite as dangerous as that of any other snake. 
The skin of the neck is very loose, and the ribs of that part of the body are capable of 
being extended and raised so as to dilate the skin into a sort of disc, ivhich, from its 
resemblance to a hood, has obtained for these 
creatures the English name of Hooded Snakes, 
with which the Portuguese Cofyra di Capelloy 
hy which thdy are perhaps better known, is 
exactly synonymous. The Indian species, 

Naia tripudiana, to which the name of Cobra 
di Capello properly applies, is also known as 
the Spectacle Snake, from the existence of a 
curious mark upon the back of the neck ex¬ 
actly resembling a pair of spectacles in form.' 

This Snake attaints length of three or four feet, 
or even more, and is certainly one of the most 
dangerous of the venomous serpents. For¬ 
midable as it is, however, a small mammife- 
rous aninral, the Mungoos {Uerpestes griseus), 
does not fear to attack it and usually with 
success,—the Snake on being brought into the 
presence of its seemingly contemptible enemy, 
sometimes endeavouring to make its escape. 

The Mungoos, of course, often gets bitten in these encounters, but it is said to be 
acquainted with some particular herb which serves as an antidote to the poison of the 
Snake. The Hindoos assert that the root of the Ophiorhiza Mungoa prevents the ill 
effects of^the Cobra’s bite. A very similar species, the Haje {Kata Haje^ Fig. 79), is 
common in Egypt. Both these Snakes are commonly carried about for exhibition by the 
jugglers their respective countries, the fangs being previously withdrawn. The 
Snake is taught to raise the fore part of the body in the attitude which it generally 
assumes when about to strike, and in this position it is made to move its head from 
side to side with a sort of dancing motion, to the sound of some musical instrument. 

The HydrophidcBy or Soa-snakea, are distinguished from the Snakes of the preceding 
family, with which they agree in the general arrangement of their teeth, byithe com¬ 
pressed form of the short tail, which is converted into a vertical oar. The hody is also 
compressed, and usually entirely covered with scales. The head is not distinctly 
separated from the neck, and is usually covered with shields the nostrils are placed 
close together upon the upper part of the snout, and provided with valves to close 
them when the head is immersed in the water. 

The Hydrophidee are found exclusively in the seas of the warmer parts of the 
eastern hemisphere, on jthe coasts of India, and off the islands of the Indian and Pacific 
Oceans. Some of them occur as far south as the coasts of New Zealand and Australia. 

A few are found occasionally in salt water tanks and canals; but they usually confine 
themselves to the ocean, and rarely ascend beyond the mouths of xivers; in fact, they 
are said to be unable to live in fresh water. This is probably a mistake, as they are 
strictly air-breathing animals, and often visit the shore, where, in fact, they deposit 
their eggs. They are exceedingly venomous, and are regarded with great dread by 
the fishermen, in whose nets ^ey are not unfrequendy caught. They are, however. 
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eaten by the inhabitants of some of the countries on whose shores they occur. They 
rarely exceed four feet in length. 

The second group of Colubrine Snakes, with both fangs and teeth in the maxillary 
bones (the Suspecta), includes a considerable number of species which are known to be 
harmless, whilst others are reputed venomous by the natives of the countries in which 
they occur, although, in most cases, it appears very doubtful whether they are really 
deserving of this reputation. In these Serpents the solid teeth are placed in front of 
the fangs, of which there are usually more than one on each side, which latter are 
grooved or split along the convex surface, although it does not appear that they 
communicate with internal poison glands. The head is usually covered with shield- 
like plates. 

Of these Snakes there are three families. In the first, the ffomalopsida, the nostrils 
are plaqftd close together, and fuinished with valves, as in the Hydruphidae, which 
these Serpents also resemble in their a*quatic habits, although they reside entirely in 
fresh water. They differ from the Ilydrophidm in the form of the tail, which is 
elongated, round, and tapering. These animals are especially abundant in the rivers 
and ponds of India and the ;slands of the Eastern Archipelago, where some of them 
arc reputed venomous, but apparently without reason. They sometimes attain a 
considerable size. • 

The Dipxadidne have a long, compressed,, slender body, usually considerably nar¬ 
rower than the head, which is covered with shields, and the scales, or rather plates, 
which run along the back are considerably larger than the rest, both laws are some¬ 
times furnished with fangs. The Lendrophidat resemble the precedingraH the form of 
their bodies, and in the possession of a row of large scales along the d^^ region; hut 
the head is not wider than the body. 

The perfectly harmless Colubrine Snakes, or those in which the largo fangs are 

entirely wanting, may 
be divided into three 
families. the first 
of these, the Colu- 
bridee, or Snakes, of 
which the common 
Snake, or Binged 
Snake {Colubernatrix^ 
Fig. 80) of this coun¬ 
try is a familiar ex¬ 
ample, the head is 
small, and somewhat 
triangular, but little 
Fik* —Common Snake (Cto^uftcrnofria;). thicker than the neck, 

ftnd covered with shield-like plates; the nostrils are placed on the sides of the snout, and 
the eyes are small, and furnished with round pupils. The body is nearly cylindrical, and 
the tail long and tapering; the entire upper surface is covered with scales, the belly and 
tbrnwt with broad tnmaverse plates, arranged in a single series, and the lower surface of 
the tail with two rows of similar plates. The mouth is laige, and the jaws are fumiahed 
with numeroui^ teeth, which are usually of nearly equal sixe; the intermaxillaiy bones 
are never armed with teeth. No traces of the hind limbs are to be discovered in the 
neignbourhood of the vent. 
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The species of this family arc excessively numerous, and uieir study is perhaps 
one of the most difficult problems in zoology. They mre distributed in all parts of the 
globe, generally living ota. the ground, in damp woods and marshy places, where they 
prey to a great extent upon the Batrachia, which usually abound in such situations. 
Many of them are also inhabitants of the water; and most of those which dwell 
habitually upon the groj^nd take to the water with groat facility. 

The common Snake {Coluber natrix) is tolerably abundant in Britain, and, indeed, 
throughout Europe ; it frequents woods, moist bogs, and other sheltered situations, in 
the vicinity of water. It is an el<)gant creature, usually about three feet in length, of 
a pale olive colour, spotted with black on the sides, and whitish beneath. Immedi¬ 
ately behind the head there is on each side of the neck a yellowish-white spot, which 
gives the animal the collared appearance which has led to its name of Ringed Snake; 
behind each of these pale spots is a semilunan black one. Th% common Sna&e preys 
upon almost any gmall animals that come in its way, such as insects,.worms, small 
birds, mice, &c.; but its chief diet usually consists of frogs,—and in pursuit of the 
last-mentioned animals it has frequently been known to take the water. It deposits 
its eggs in warm, moist situations, frequently selecting hdt-beds and dunghills, where 
the eggs are often found attached together, in the form of a necklace, to the number of 
fifteen or twenty. The young are said not to make their appearance until the 
following spring. 

The common Snakes, like all the Reptiles inhabiting temperate and cold Climates, 
pass the winter in a state of torpidity ; a considerable number of them usually select 
some suitable retreat, where they remain closely coiled together until the return of 
mild weather recalls them to activity. It is generally supposed that Snakes change 
their epidermis annually, and I)r. Shaw states that this takes place in the spring, 
immediately after the animals have quitted their winter retreat. This, however, is 
not cxacjlf the case, for the casting of the ^epidermis appears to take place at different 
intervals ii^ifferent individuals; some observers stating that the change occurs twice 
in the ycai^whilst Mr. Bell says that he has known it take place four times in the 
course of the summer. Occasionally, and especially when exeited or irritated, the 
Snake emits a most intolerable odour, although at other times it ocoasions no such 
annoyance; thus Gilbert White, in his “ Natural History of Selbome,'* mentions the 
case of a tame Snake “ which was in its person as sweet as any animal^ while in good 
humour and unalarmed; but as soon as a stranger, or a dog Or cat, came in, fell to 
hissing, and filled the room with such nauseous effluvia as rendered'it hardly support¬ 
able.” Cuvier states that the common Snake is eaten in some places. 

Several other species belonging to this family are found in the.foathem countries 
of Enrope. The largest of these is the Coluber Hlaphisj which sometimes attains a 
length of upwards of six feet. It is found in Italy and the south of France ; and 
Cuvier states that it is 'most probably the Soa of Fliny. .Another remarkable species is 
the .Slsculapian Snake {C. ^aeulapn), which is found in great abtmdance in the 
neighbourhood of Rome, and is commonly represented by the ancients in their statues 
of .SiBculapius. t 

Of the foreign species, we may refer to the Tropidonodi of North Amerioa, some 
which live almost entirely in the water, where they.swim with great rapidity in 
pursuit of frogs and fishes. None of them appear to exceed three feet in length, and 
they are all of a gentle disposition, suffering themselves to be handled without 
attempting to bite. 3 a 
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The aquatic species of this genus, Tropidonottu^ frequently rest upon the branches 
of trees overhanging the water, dOubtlcBS looking out for prey. The Heterodona^ 
which also inhabit the United States of America, have the snout pointed, and slightly 
turned up at the apex, and possess the singular power of dilating the bock of the head 
and the neck when disturbed or irritated. Under these circumstances they usually 
coil themselves up, raise the head in a threatening attitude, a^ hiss in the manner of 
poisonous Snakes when about^to strike, and they w'ill even project the head at any 
object that may be extended towards them; but Dr. Holbrook states that he never 
could get them to open their mouths, or bite, by anv amount of irritation. The older 
writers, however, attributed venomous properties to these harmless creatures, and 
Catesby describes and figures one of them as “ having the like fangs of destruction as 
the Battlcsnake." * 

One <of the most abundant of thc,J^orth American Snakes is the Black Snake 
{Coluber cQnstrietor)^ which is often six feet in length, and is cnj;irely of a shining 
black colour. It is an exceedingly active animal, climbing trees with great facility, 
in search of the nests of birds, and, according to Catesby, pursuing rats into every 
crevice of the houses. 

This Snake has a singular habit, which often* produces ludicrous results. The 
inhabitants of the districts in which Battlosnakcs abound, usually take to flight the 
moment they catch sight of a serpent, without waiting to ascertain whether it is 
really one of these dreaded venomous Bcptilcs. The Black Snjkc, in such cases, 
prompted perhaps by a Spirit of fun, immediately starts in pursuit of the fugitive, 
whom it generally soon overtakes, and, twining round his legs, brings him to the 
ground, but without doing him any other injury. The Black Snake often robs 
hen-roosts, and is said also to be in the habit of skimming the cream off the milk in 
dairies. 

The second family of the fanglcss Colubrine Snakes is that of the i?oiVi^,.iipcluding 
those large serpents of tropical countries, which, ftom their enormous sizea^d strength, 
are almost as much to be dreaded as the venomous species. These Snakes are distin< 
guished from the true Colubridee by the presence of rudimentaiy hind liiiib's, consisting 
of a few small bones suspended in the muscles on each side of the vent, and terminated 
by a sort of horny claw, which is visible externally. The head in these Snakes is 
somewhat triangular, and slightly exceeds the neck in thickness, so that the distinction 
between fhese two regions is rather more perceptible than in the Colubridae. The mouth 
is very wide, extending far beyond the eyes; both the jaws and the palatine bones arc 
armed with teeth, as are also the intcrmaxillarics occasionally. The head is usually 
covered with shields, sometimes with scales; the throat is scaly, and the belly covered 
with transverse plates. The tail is usually rather short and prehensile—^its lower 
surface is covered with a double series of shields. 

The snakes belonging to this family arc frequently of gigantic size y they are dis¬ 
tributed pretty generally ever the tropical parts of both continents. They may be 
divided into three groups, of which the first, the Pythons, including the largest species 
of the family, is distinguished by the possession of teeth in the intermaxillai-y bones. 
They possess n strong prehensile tail, with two rows of plates beneath, and the labial 
plates are deeply pitted. The Pythons are entirely confined to the Old World, and the 
largest species, forming the genus Python, are found only in India and the islands of 
the Eastern Archipelago. These snakes certainly attain a length of thirty feet; and an 
instRime is on record of one of them measuring upwards of sixty feet in length, having 
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been destroyed in the act of coiling itself round a man who was lying asleep in a boat. 
They frequently ascend trees, and lie upon the branches in a position which enables 
them readily to drop upon any unfortunate animals that may pass their station ; and 
both these and the Boas are said often to cling by the tail to some tree growing'in the 
water, when they float upon the surface at full length, lying in wait for animals that 
may come to the water ta drink. They prey upon animals of such bulk as would seem to 
render their Swallowing them a matter of impossibility; according to some writers, they 
can destroy and g^rge a buflalo; but specimens capable of such feats of voracity appear to 
bo rarely met with, although there is no doubt that a good-sized Python will make away 
with a goat or calf. The victim is destroyed by powerful compression, clfucled by the 
snake coiling its body round it and. then gradually tightening the folds. In this 
manner the body of the animal is reduced to a state fit for being swallowed, and this 
operation, which is effected in the way already described, usually takes a coifbidcrable 



Fig. 81.—Boa Constrictor. 

time. If we may believe the scattered notices of ancient authors', we may suppose that 
in earlier periods, when the human population of the earth was less numerous, these 
ffTiu l tAs attained still greater dimensions than at the present day. One instance of the 
occurrence of a gigantic snake on the northern coast of Afiica, must be familiar to 
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most of our readers; we allude to the se^ent which is said to hove thrown the army 
of Regulus into confusion, killing and devouring several of his soldiers, and destroying 
others by squeezing them in its folds. The historian tells us, that this formidable 
snake whs only destroyed at last by assailing it with the military engines usually 
employed in the siege of fortihed places. This serpent is said to have measured up* 
wards of one hundred and twenty feet; its skin was sent to i^ome, where it was sus¬ 
pended in a temple, and r^ained for many years. It is, however, very doubtful 
whether implicit faith can be placed in this account, as the ancients generally appear 
to have had very exaggerated ideas of the size of tko large serpents of Africa. Lucan 
is not content with attributing to them the power of destroying oxen, but also subjects 
even the elephant to their dominion ! 

In their habits the Boas exactly resemble the Pythons, from which they differ 
principafilj' in the abseflco of the intermyxillary teeth. The majority of these Snakes 
are confined to South America and the adjacent islands, where some« of them attain a 
length of upwards of thirty feet. The best known of these is perhaps the Boa constric¬ 
tor (Fig 81), wliose name has generally been applied to all the large snakes. 

A third group is formed by the genus Eryx, and one or two allied genera in which 
the head is rounded and not distinctly separated from the neckthe intermaxillary 
teeth are wanting, and the tail is short, obtuse, and not prehensile. These snakes, 
which are comparatively of small size, are found*principally in India and some of the 
eastern islands. One or two species inhabit Turkey, Greece, and Sgypt. 

The Ophidia are concluded by the TortricidcDy a small family of Serpents which are 
often included amongst the Boidse, as, like them, they are furnished with sp\irs at the 
sides of the vent. They differ from these, however, in the small size of the mouth, 
which only extends backwards as far as the eyes; the bones of the upper jaw, also, are 
firmly attached to the head, and the branches of the lower jaw, although quite 
separate, are less extensible than in the other Snakes. These are small Snakes which 
live upon the gpround in the tropical region^ of both hemispheres. Thcy^-are idow in 
their movements, and prey upon insects and other small animals. The Tortricidee, 
in the structure of the head and mouth, appear to lead towards the next order, with 
the serpentiform species of which they were formerly confoupded. 

Obdeh II.— Sauria. 

Ganexal Cliaxacten. —As a general rule, the animals of this order are furnished 
with four well-developed legs, and may come under the popular denomination of 
Lizards ; but in a considerable nhmbor these organs are wanting, knd in some coses it 
is even doubtful whether these footless species should be referred to this or the pre¬ 
ceding group. Tfie only oharacters to which we can apx>eal in these oases, are those 
furnished by the structure of the head and jaws. In the Bauria the bones of the .upper 
jaw and f ar.« a™ fi rmly attached to th^ that they are quite incapable of any 

independent motion; and the mastoid and tympanic bones, which give support to the 
lower jaw, and which in the Serpents are moveably articulated to the skull, and thus 
enable the mouth to^^ dilated to a vast extent, are here united with the other bones of 
the head, so tha|i the lower jaw, i ns tead ofjt loose triple a rticulation, moves onl y from 
a single p9i|^ ^The branches of the lower jaw anTEnnlymSted in front bya suture, 
so that the latei^ dilatation so remarkable in the Snakes is rendered impossible. 

B<^h jaws are always armed with teeth; but these organs are generally confined 
to the bones of the jaws, and rarely occur upon the palate^ Like those of the Snakes, 
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the teeth of the Bauriaa Reptiles are usually acutely conical and slightly hooked; but 
in some cases they are compressed, and occabionally dentatod on the edges. The teeth 
are never inserted into separate sockets, but simply attached to the surface of the jaw. 
In some forms, hqwever, the jaw is furnished with a furrow for the reception of the 
base of the teeth, which is bounded externally by a ridge; and each tooth not only 
stands upon a slight boof eminence, but is also attached by the external portion of its 
base to the inside of the ridge of the jaw. t 

The tongue exhibits two very distinct forms in these Reptiles. In some the tongue, 
resembles that of the Ophidia, being long, slender, homy, bifid, and inclosed in a sheath, 
from which it can be protruded at pleasure, the front of the mouth being furnished with 
a notch for the passage of the tongue when the jaws arc closed; whilst in others this 
organ is thick and fleshy, attached to the back of the mouth, destitute of a sheath, and 
only protrusiblc when the mouth is opened. iThis diflbrcnco ig the structuft of the 
tongue has given rise to a division of the order into two great groups, the FmUinguia 
or LeptogloasUy which exhibit the first modification, and the Jirevilinguta or Vachyglosaa^ 
in w hich the second form prevails. 

The eyes i n the Lizards ar^ almost always fumishedVith distinct eyelids, and the 
e^a r is gener ally visjble externally. The structure of the skin and scales is usually 
the same as in the Snakes, and the head is almost always covered with shield-like 
plates. 

The development; of the extremities is very variable in this order, some species 
being as completely destitute of external limbs as any of the Snakes; whilst in others 
the members are well developed. They are generally four in number, and when 
present are always terminated by distinct toes, furnished with claws. An essential 
character, by w'hich the Saurian skeleton is distinguished from that of the Ophidian 
Reptiles, consists in the presenc e.aljt sternum, to which seme of the ribs are always 
attoche^^ this bono increases in size in proportion to the development of the legs. 

DivislpiiB.—The immense number and great diversity of these animals render 
their arrangement a matter of considerable difficulty, and authors are by no means 
generally agreed as to the limits of the families, which are rather numerous. . 

The nearest approach to the preceding order is made by the Typhhpida^ which, in 
fact, stand upon a sort of debateablc ground, sonio writera claiming them for the 
Ophidia, whilst others refer them to the Lizards. They are small, worm-like creatures, 
of a nearly cylindrical form, quite destitute of limbs; the head is covered with shields, 
and the tail is very short, and rounded off at the end. The eyes are very small, and 
destitute of eyelids, sometimes rudimentary, and concealed under the skin; and there 
is no external ear. The bones of the upper jaw are firmly attached to the skull, and 
the snout, projects considerably in front'of the lower jaw, so that the opening of the 
mouth is situated in the under surface of the head. The surface of the skin is divided 
by a series of transverse and longitudinal furrows, into numerous square plates, each 
of which is furnished with a small homy scale. The dentition of these animals is 
remoikable, teeth existing only in one of the jaws ; in some cases it is the upper, in 
others the lower, jaw that is thus armed. These singular Reptiles are found in con¬ 
siderable numbers in the warmer region of both hemispheres. A single species only is 
found in Europe. They live in holes in the ground and under stones, buryiag them¬ 
selves sometimes to tile deptii of three or four feet, during the rainy season. They 
feed principsUy upon insects and wuims, and ore said to move with considerable 

swiftnjss. 
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Nearly allied to these are the Amphi^anidtc^ which arc also cylindrical, vermiform 
Bcptiles, aith the skin annnlatcd and divided into square shields by transverse and 
longitudinal furrows. The head is of the same thickness as the neck; the tail rounded 
off and exceedingly short, so that the anus is almost at the extremity of the body ; and 
the mouth is very small, and-placed on tbo lower surface of*the head. The tongue is 
thick, short, not sheathed, slightly notched at the end, and tej^minated by two smooth 
threads; the teeth are placed in a single row in both jaws, which are generally 
furnished with furrows for their reception, although in one genus {Tropidophis) the 
teeth grow upon the margin of the jaws. The eyes ^re very small, destitute of eyelids, 
and sometimes hidden \indcr the skin; the ear is also covered by the skin. The 
majority arc quite destitute of limbs; but in the genus Chirotes there are very small 
anteiior logs*, terminated by five ti)Os. The only known species of this genus is the 
C. Jumbri'ott/es, a native of Mexico, wh|ph grows to a length of about eight inches. 
Like the Tyfdilopidm, the Arnphisbaenidse aic found principally iq tropical climates, 
and most of them arc inhabitants of Ameiica. They live in the ground, and feed upou 
insects and worms. 

Wo now come to the true'Lizards, in which the limbs are almost always developed. 
These may be divided into two great sections, the LeptoglosM and the FachygloMOy in 
accordance with the structure of the tongue (see page 389). 

Of the Lcptoglossa, distinguished by the bi6d, sheathed, and protmsible tongue, 

several species still retain a^nsidcrable resem¬ 
blance to the Ophidian Bcptiles. This is par¬ 
ticularly evident in the first family, the Gym- 
nophthalmida, in which the body is exceedingly 
elongated and snake-like; the limbs ara cither 
rudimentary or altogether wanting; and the eyes 
arc destitute of eyelids, and cither c^yered by 
a transparent capsule, as in the Snaj^es, or com¬ 
pletely concealed under the skin, llie skin is 
covered with regular scales, imbedded in smalf 
sacs, and lying over each other like those of 
fishes. ' These imbricated scales are composed of 
a mixture of bony and homy matter, and they 
occur only in tbo Bcptiles of this and the fol¬ 
lowing family. The Gymnophthalmidse are 
further distinguished fiom the two preceding 
families by the great width of the mouth, which 
extends considerably behind the eyes, and the 
free exposure of the car. 

The Bcptiles of this family exhibit a great 
diversity in the development of the legs. In 
the Gymnophihdlmi, there ore four weak legs, ter¬ 
minated by a variable number of tow, the Pyg<yti 
(Fig. &2) and Lialidee have the hinder limbs 
Fig. 82.—Ps’gopns lepidopodus. developed in the form of undivided scale-like 

a, Vent and rudimentary legs. organs, placed one on each side of the anus; 

whilst in the Apratia the extremities are 
entirely deficicht. The majority of the species are inhabitants of Australia, but 
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one or two oro foxind in the east of Europe, and a single species occurs in the 
West Indies. * 

The Seinotdat resemble the preceding family in the structure of their scales, but may 
readily be distinguished by their well-formed eyes, furnished with distinct eyelids 
The head, which is covered with shield-like plates, is of a somewhat triangular form, 
and a little pointed in ^ront; the ears are exposed; the neck and body are nearly oi 
the same thickness throughout, and but little thicker tlyin the back of the head. 

The difference in the development of the extremities is even greater in this family 
than in the Gymnopthalmidce; i^me, like the common Slowworm {Anguis fragilii) of 
this country, are entirely destitute of limbs, and so perfectly snake-like in their form 
and appearance, that, until very recently, they were generally referred to the preceding 
order. Others, such as the Brazilian Of/hiodes^ have two rudimentary limbs close to 
the anus; in others, the four legs are dcvelqpcd, but to such a small extenb that they 
would appear to^e of little service to the animal; whilst others, again, are furnished 
with powerful limbs. 

These Ecptilcs are generally of small size, and live, for the most part, in holes and 
under stones, in dry sandy places; they feed upon insects and worms. The only British . 
species is the footless ufnpMW fragilis, or Slowworm, a small snake-like creature, which is 
vulgarly regarded ^s exceedingly venomous. So far from this being the case, however, 
it is one of the most harmless of Beptiles; and, instead of attempting to bite when 
seized by the tail^itwill break off the captured portion and thus make its escape. 
This brittleness, which is possessed in a remarkable manner by many Lizards-, is due 
to a peculiar action of the muscles, which is so violent in some species that they 
actually fall to pieces when handled. 

The species of this family are exceedingly numerous, ^and generally distributed 
over the globe. One of the most noted species is the Skink {Scincus ojicitialis), a 
liizard^i^ about eight or nine inches in length, which inhabits Egypt, Nubia, and 
Arabia, runs with great swiftness, and when pursued, buries itself almost instantane¬ 
ously ill ^hc sand. The ancients attiibutcd extraordinary medicinal virtues to this 
animal, which was formerly salted and dried, and sold'in the apothecaries’ shops. It 
is now, however, going out of i*cputc, even in the East. The West Indian Galliwasp 
(Celeatus oeeidttua), a perfectly harmless Reptile, which is, for some reason, an objecl; of 
the most intense dread with the inhabitants of tho West Indies, also belongs to-this 
family. A North American species, the riestiodm laticeps, lives in holes of ttees, often 
at a height of thirty or forty feet from the ground, where it frequently takes possession 
of tho deserted nest of a Woodpecker. When disturbed, tho Lizard puts out his head, 
which is very large, and of a bright red colour, in a most threatening 'manner; and 
when captured, his powerful jaws and strong teeth enable him* to inflict a severe 
wound, although it is not venomous, as commonly supposed by the inhabitants of the 
United States. 

The same variety in the development of the feet prevails in the next family, the 
CluzleiJa^ which, however, are at once distinguishahle from both tho preceding groups 
by the nature of the dermal covering. Instead of the imbricated bony scales of the 
Skinks, the Chalcidn ore covered with scales of the ordinaiy reptilian chamoter, 
arranged in regular transverse rows; the dorsal scales are usually strongly keeled, and 
tho keels frequently produced behind so as to form spines j ^e sides are, in mpst 
oases, furnished with a fold of skin, covered with granular scales. The eyelids are 
always proacut, the ears generally exposed, and tho tongue is short, fleshy, and notched 
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at the tip. The species of this family ooour for the most part in Africa and America; 
a few are found in the warmer parts of the Asiatic continent; and a single species, the 
Schcltopusik {Pteudopua PaUaaii)^ inhabits the south-tiastcrn portion of Europe. The 
last-mentioned Lizard bears a considerable resemblance, in the form of the feet, to 
the Pygopiu Upidopodua, > figured on page 390. The Glass Snake of North America 
{Ophiaaurm which is common in the United States^ is remarkable for the 

great facility with which it breaks ; it is said that wheu touched with a stick it will 
immediately separate into several pieces. This, of course, can only apply to the tail, 
which is considerably longer than the body. 

In the Laceriidca the body is clothed with scales, and the head with large regular 
plates; the head is distinctly separated from the neck, which is never furnished with a 
pouch under the throat, or with any other appendages ; the eyes are provided with a 
pair of m^yeable eyelids, and also usually with a nictitating membrane. The body is 
elongated, and generally of a somewhat cylindrical form, terminated posteriorly with a 
very long, taper ing tail, which is often very much longer than the body. The feet are 
well developed, and generally furnished with five distinct toes of unequal length. 
The teeth are slightly curved, oand inserted in a slight fuiTow of the jaw; they are 
hollow at the base, and are not very firmly attached to the bone. 

These Lizards, which must be regarded as the types of the Samna, are confined to 
the countries of the eastern hemisphere, over the whole of which they are pretty 
generally distributed. One species, the common Scaly Lizard {Zooioea vtvipara)^ is 
found abundantly in this country. It frequents dry banks and sam^y heaths, where it 
may be constantly seen basking in the sun in warm weather, and watching for its 
insect prey. It is excessively active and watchful, and disappears instantly on its 
apprehending any danger, generally making for some thick bush. Like the utlur 
species of the family it feeds upon insects of difierent kinds, apparently preferring 
flies, in the pursuit of which it displays great agUity. The common J[i2Brd is 
viviparous. 

Several other species inhabit the southern countries of Europe, and of t^use, o — 

the Laoerta agilit (Fig. 
83)—has been token 
in England. Another 
species, the Green 
Lizard {L. vh'idta)^ is 
common in Jersey. 
The most beautiful of 
the European species 
is the iMoerta oeellatuy 
which occurs in Italjr, 
Spain, and the south 
of France, and is also 
met with in Africa. 
This Lizard m^sures 
more'Gian a foot in 

length, and is of a fine green colour, reticulated and spotted viGi hlnb|E» ,aod adenned 
with blue qpots on the sides of the body, f 

The Laoertidss mw represented in America by the AtHMpidaj whieh resemble Giem 
in them general ohszaoteni but difiin: in having solid teeGi fit^iily attached to. the|awS| 



S*.g. 8S.—Lacerta agilis. 
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wbicb ftr6 furnished 'vrith n deep furrow for their reception. The,species of this family 
resemble their old*world relatives in habits. They live on the ground in woods and 
hedgeS| and feed principsUy upon insectSi although they not unfre^j^ucntly also capture 
small vertebrate animals. 

Some of the Ameivos attain a large size, the Teguexin {Teius Teguexin\ which 
inhabits Brazil and Guiana, measuring sometimes as much as siz feet in length. It is 
a voracious animal, preying upon mice, frogs, and othe^ small animals, and it is said 
occasionally to visit the poultry>yards, to feed on the chickens or eggs. Its flesh is 
highly esteemed in Brazil; it is sgid to be white, and not Unlike that of a fowl in 
flavour. 'When pursued, the Teguezin does not allow itself to bo taken without a 
struggle; it runs with great swiftness, and strikes such violent blows at the dogs with 
its tail that they do not readily venture to kttack it. When brought to hay, it fights 
boldly, and inflicts severe bites upon anytlyng that comes within its reach. The 
species of the genus Ameiva arc elegant and inoffensive LizoiSi, which abound espe¬ 
cially in the West Indies. 

The Varanida, which form the last family of the slcnder-tongued Lizards, resem* 
ble the preceding families in the form of their bodies, ^nd in tOe constant develop¬ 
ment of the limbs, but differ from them in having the head and belly covered with scales 
resembling those of the rest of *the body, instead of the shield-like plates which form 
the clothing of those parts in the Lacertidsi and Ameividae. The head is elongated, 
and the tongue, which is very lung and distinctly bifld, like that of a snake, is received 
at the base in a membranous sheath. The tail is veiy long, usually compressed and 
keeled; and the feet large, and furnished with long toes, terminated by strong claws. 

The species of this family are confined to the Old World, v'ith the exception of a 
single species, the Meloderma horridum, or Caltetepon, which is an inhabitant of 
Mexico, and which is distinguished by the possession of furrowed fangs at the anterior 
portion o^the jaws,—a structure which gives some support to the belief in its venom¬ 
ous properties entertained by the inhabitants of its native country. It differs so much 
from the dfLer species of the family, that Dr. Gray has founded a separate family (the 
Selodermide^ for its reception. 

The best known species of the family are the Monitors, which inhabit the neigh¬ 
bourhood of rivers, 
where they are said 
to give notice ’of 
the presence of cro- 
oodUes by a sort of 
whistling noise, and 
this is probably the 
origin of the name 
Monitory applied to the 
reptiles. A species of> 
this genus, the Mmi- 
ior nilotieusy is com¬ 
mon in Egypt, where 
it attains a length of 
five or six feet. This 
animal is. said to de¬ 
vour die eggs of oroeodilea; and it is proha^ acme such opinion was entortainad by 
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the ancient Egyptians, as the Monitor is frequently represented upon their monuments. 
Similar species inhabit the neighbourhood of vrater in various parts of the Old World. 
The Jlydroaaurua Bellii (Pig. 84) occurs in Australia. 

The other species of the family frequent dry sandy places. One species, the Psam^ 
ntosaut'ua Seincus, is common in the Egyptian deserts; it is supposed by some to bo 
the true Skink of the ancients, , 

Of the Fnchyglossa, or yiick-tongucd Lizards, the first family is that of the 
Geckos {Geckotida), a group including a great number of species distribnted in all parts 
of the world. These Lizards are of a depressed {prm, with a distinct neck, and the 
whole upper surface of the body is covered with granular scales. The eyes are large 
and prominent, but furnished with no true eyelids; the pupil forms a perpendicular 
cleft. The ears are exposed, but small. The legs are short, and terminated by five 
nearly equal toes, whigh arc usually destitute of claws, but which are furnished beneath 
with a peculiar apparatus for clinging, very similar in its action to t^at by which many 
insects arc enabled to walk upon polished perpendicular surfaces. The lower part 6f 
each toe is dilated, forming 
a sort of disc, the inferior *’ 
surface of which is com¬ 
posed of numerous trans¬ 
verse, notched laminse, be¬ 
tween which a sticky fluid _ 

exudes. By means of this »■ * ^ 

apparatus the Geckos are Fiff* 85.— The Wall Gecko 

enabled to run up a perpendicular wall with great facility, and even to 
cross a ceiling with their backs dowTiwards, a power which no doubt assists 
them greatly in the capture of the flics and other insects w'hich constitute 
their principal food. They are nocturnal animals, and very active, moving«, 
about with great rapidity, but without the least sound. 

The Ge(;ko3 occur in great abundance in warm climates. They are gc^rally of a 
repulsive appearance, and this is no doubt the reason why many of tho species are 
considered venomous by the inhabitants of the countries where they occur. Three 
species are found in the south of Europe, of which the best known is tho Tarentola, or 
Wall Gecko {Plafydnctylm muraUs), which inhabits all the countries bordering the 
Mediterranean. It ^receives its name from its habit of living in the holes oif old 
walls. 

The name Gecko applied to these Lizards is said to be an imitation of the sound pro¬ 
duced by one of the species, tho Gecko veruSf or true Gecko, an inhabitant of India and 
the neighbouring co^tries. They do not all emit a similar sound, however, for the 
common species in tho West Indies, ThecndcLctylua lacvta, has received tho name 
of the Croaking Lizard, from the singular noise it makes. Mr. Gosse states 
that this animal is to be seen and heard in every boiling-house in Jamaica, where 
it reposes dining the day upon the rafters. It is universally regarded as venomous 
in the West Indies; Jbut this, as Mr. Gosse hints, is undoubtedly due to its repulsive 
appearance. 

The TffMtitdcB constitute another exceedingly numerous family. They ore frequently 
of consideralde size; the head is usually broad and flattened, and frequently ftirnished 
with comb-like ridges, or membranous lobes, and pimiUr appendages are usually 
continued along the tiack. The throat, also, is almost always furnished with mem- 
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b^anouB expansions of some kind; these sometimes take the form of large, loose, 
inflatable sacs, which are often brillianlly coloured, and sometimes constitute large 
Yrilla on the sides of the neck (Fig. 86). The eyes are always furnished with lids, 
which can be completely closed; the ears are freely exposed, and the tongue is short 
and thick, and free only at the tip. 

The Iguanidae are ^jvisible into two 
great sections, upon characters derived 
from the teeth, and these also correspond 
with the geographical distribution the 
species. Thus the American species, oh 
the true Iffiianidec, have a deep furrow 
in all the jaws, and the teeth, M’hich are 
often curiously flattened and toothed at 
the free edge, arc ^attached to the inner 
surface of the jaw-bone. In the species 
inhabiting the Old World, on the con¬ 
trary—composing the sub-family Aga- 
midee —the teeth always grow upon the 
edge of the jaw. 

The common Iguana {Igttana Uibercu- 
lata) which maybe regarded as the type of 
the family, is a large Lizard, which attains a length of four or five feet, and is common 
in all the tropical parts of America. It is of a greenish colour, mottled with a brighter 

green, and banded with 
brown on the tail; ahmg 
the back runs a ooinb-likc 
crest, and the throat is fur¬ 
nished with a large mem¬ 
branous expansion, w'hich 
is also denticulated in front. 
This Reptile is much sought 
after in the countries where 
it abounds, its flush being 
regarded as a great^ delicacy, 
although it is said not to be 
particularly wholesome. It 
passes a great part of its existence in trees, and is commonly taken when resting 
on a branch, by slipping a noose over its head, its captor whistling it while engaged 
in this operation. Its teeth have the crowns compressed and serrated, and it lives 
principally upon fruits and seeds. It is said to take the water fraely, and to swim, 
with facility* 

One of the most remarkable of the American ^cics is the Basilisk {Basiliieui 
Amtfi'iconua)^ which, although perfectly harmless, is certainly one §f the most forbiclding 
looking of Reptiles. It is found in South America, and occasionally attains a 
length of upwarda of three feet. Instead of the comb* like doi-sol ridge of the 
Iguana, the Basilisk is fumishbd with a broad membrane running down the back, 
and a second, still broader, on the upp^ aurfacc of the tail, and these are supported 
by a series of bones, consistmg of the idongated. spinous processes of tho dorssl 



Fitf. 87.—Iguana. 



Fig. 86.—Head of Chlamydosaurus Kingii. 



396 


TkE AMBLTKHVyOHnS, OB SEA LIZABS. 


sad caudal vcrtebroa, urhich give them exactly the appearance df long, perpend'• 
oular fins. The crown of the head is also furnished with a cui'^ous pointed, bood«^ 
like crest. This animal, like the Iguana, is principally an inhabitant of trees; it 
feeds on insects and other small animals, and is said to be quite at its ease in the 
water. 

Many of the Iguanidss, in fact, appear to be partially aquatic in their habits, and 
one species, the Amblyrhynch^s cristatus, which is common on the Galapagos Islands, 
passes the greater part of its time in the sea. Mr. Darwin, the first naturalist who 
observed this Lizard, describes its habits in the following wordsIt lives exclu¬ 
sively on the rocky sea beaches, and is never Ibund—at least I never saw one—even 
ten yards in-shorc. It is a hideous-looking creature, of a dirty black colour,.stupid, 
and sluggish in its movements. The usual length of a full-grown one is about a yard; 
but therarare some even four feet long. I have seen a large one, which weighed 
twenty pounds. These Lizards arc occasionally seen some hundr^l yards from the 
shore, swimming about; and Captain Ctdlnelt, in his voyage, says, ‘ they go out to 
sea in shoals to fish.’ With respect to the object, I believe he is mistaken; but the 
fact, stated on such good authority, cannot be doubted. When in the water the animal 
swims w'ith perfect ease and quickness, by a serpentine movement of its body and 
flattened tail,—^the legs during this time being perfectly motionless and closely collapsed, 
on its sides. A seaman on board sank one with a heavy weight attached to it, thinking 
thus to kill it directly ; but when, an hour afterwards, ho drew upj.he line, the Lizard 
was quite active. Their limbs and strong claws are admirably adapted for crawling 
over the rugged and fissured masses of lava which cvciy where form the coast. In such 
situations, & group of six or seven of these hideous reptiles may oftentimes be seen on the 
black rocks, a few feet above the surf, basking in the sun with outstretched legs.” 
Ugly as they are, these Lizards arc quite harmless, their food consisting of sea-weed. 

Many of the Igpianidas arc of the most brilliant green colour, with the l«Vge sao 
beneath the neck of a beautiful orange tint; when irritated or alarmed, however, they 
quickly change this gay livery for a more sombre colour, and many of thc^ become 
perfectly black under these circumstances. 

The AyamideSf or Old World Iguanas, are principally inhabitants of the warmer 



regions of Asia and 
Australia, and the in¬ 


tervening islands; a 


few are found in the 



south of Australia, 
Van Diemen's Land, 
and Kew Zealand, 
and a few others in 
Aifrica, from Egypt to 
the Cape of Good 
Hope. In their gene¬ 
ral form, and in the 
character of their 


Fig. 8$.—Lophyrus tigrmuB. 


peculiar appendages, 
they cloB^ resemble 


the American species; but some of them bi« pertioularly remarkable. One of these 
la the (Mamydo$umm JSSugH (Fig. 86), which b hot unoemifian in the neighbomhood 
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of Fort Essington. The appearance of this Lizard is most extraordinary ; it is fiir> 
nished with a curious crenated membrane, forming a sort of frill or tippet round its 
neck, and copering its shoulders. Each side of this singular appendage is furnished \ 
with four cartilaginous plates, by means of which it can be folded up or extended, in 
the manner of a fan, at the pleasure of the animal. This Lizard measures about two < 
feet in length; it is a h|pld animal, fighting fiercely when pursued, and always extending j 
its broad rufi* when in circumstances of irritation or danger. | 

* A still more remarkable development of the dermal system is presented by the little ^ 
flying Dragons of the East Indic^ which are furnished with a broad membranous lobe 
on each side; this is supported by ^e six first false ribs, which are extended straight out* 
wards from the vertebral column. By the movements of these bones the Dragons are 
enabled to stretch their broad lateral membranes, which thus form a sort of parachute 
to support them in long leaps from branchy to branch. They are, howener, quite 


307 j. 



Fig. 89.—'Dragon {Draco volano). 


destitute of any power to strike the air, so that their flight is in fact nothing but a 
floating through the air. The flying Dragons of the older writers are fabulous creatures, 
and their descriptions are known to have been, in some instances, founded upon 
articles manufactured for the express purpose of taking in the too credulous naturalist. 

Some other species of the Agamides are worthy of notice. Amongst these wo may 
mention the JShifllio vulgaris^ a common Lizard in the Levant, and especially In Egypt, 
where its excrements were formerly collected, and used as a cosmetic. Cuvier^states 
that the Mahometans destroy this animal wherever they see it, because, as they say, 
it insults them by bowing its head in imitation of their motions when engaged in 
prayer. A singular species of this group, from Australia, hos^een described by 
Dr. Gray under the name of Moloch korridtu. The whole sTirfime of this Lizard is 
covered with irregular plates and strong a6Ute spines, and the upper surface of the 
head bears two very large spines. The larger conical spines ore hollow, forming only 
a homy sheath, placed on a fleshy process of the exact form of the spine. Dr. Gray 
says that this Lizard is the most fsrocious looking of any with wj^ich he is acquainted, 
the horns on the head, and the numerous spines on the body, giving it a most for* 
midable aspect. The back of the neck, is furnished with a large rounded protu¬ 
berance, covered with granular spinous scales, and armed on each side with a long 
odnical spine; this appendage greatly increases the singularity of the anunaTs 
appeanmoe. 
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The last family of the recent Sarnia is that of the Chamahontida^ including an 
animal which, with its property of changing its oolour at pleasure, has probably been 
familiar to most of us, by hearsay, from our earliest years. This family, which 
includes only the single genus Ckanudeo^ containing about eighteen known species, all 
inhabitants of the Old World, is perhaps the most singular in the whole order of 
Lizards. The Chameleons are all small animals, with a curious pyramidal, and ttsiially 

angular head, distinctly sepa¬ 
rated from the neck, a short, 
thick body, which gradually 
tapers from the region of the 
shoulders to the point of inser¬ 
tion of the hind legs, and a short 
prehensile tail. The mouth is 
very large; the teeth are firmly 
attached to the jaws; the ears 
are entirely concealed under the 
skin, and the eyes, which are 
very largo and prominent, are 
closely covered by a circular lid, 
which is only perforated by a small i ound opening immediately in front of the pupil. 
The legs arc rather long and slender; the feet are composed of five toes, which, 
however, arc divided into two opposite bundles, and tbs toes of eacb bundle so united 
together by skin, that each foot may be described as forming a hand composed of a 
single broad finger and thumb. By means of these grasping organs, aided by tbeir 
prdhensile tails, the Chameleons climb about upon shrubs and trees in search of the 
insects which constitute their sole nourishment, but they exhibit none of that agility 
which renders many of the other small Lizards such interesting objects. their 
motions, in fact, are very slow, and give the spectator the idea of the most painful 
caution; they arc vciy sluggish, and sit for a long time motionless upon a branch, 
only occasionally giving a scarcely perceptible sign of life, by moving one of the eyes, 
which are capable of indipendont motion. 

At first sight it would appear that a sluggish creature like this would have but little 
chance of capturing a sufficient number of the active denizens of the air, which con¬ 
stitute its'only diet, to satisfy the necessities of its appetito; but on examination we 
find that the structure of the tongue of the chamseleon is most admirably adapted to 
assist in procuring food This tongue is composed of a hollow tube, capable of extend- 
iag itself with' tlvc rapidity of liglitning to an enormous comparative length; it is 
terminated by a fleshy kuoh, which has a cup-like cavity in its anterior surface, and 
tluf is always indued with a viscid secretion. When the chamselctm has marked .an 
insect for its prey, it immediately darts the tongue at it with the most astonishing 
rapidity, and rarely misses its aim, although the tongue is often protrnde(} to more than 
twice the length of the whole body of the creature. The fly, or other insect, is of oiyurse 
drawn ba^ with the^ tongue into the mouth. The difficulty of observing pr5oes8e8 
which ars effected so instantaneously, coupled with the fact that the chameleon 
can. support a very prolonged abstinence without injury, led the andents to the 
opinion ffais anioud was nourished by air alone; and this, whieh has frequently 
frifnished the. poet with similes, is still, to a certain extent, a mMttbr of 'popular 
bdief. ' . 



Fi;;. 90.—The Chameleon ( Chnmatho Jfricanus). 
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Another curious- snljeot connected with the chanusleony and which has been 
much ezaga;eratcd, is its power of changing its colour. The voriatic^ in this respect 
appears to be that the animal under certain circumstances passes gradually from its 
natural pale gray colour, through pale green to yellow and dingy red; and if the 
exciting cause of the change be continued, it will finally become dusky violet, or nearly 
black. The cause of thi^ phenomenon is described as followsBeneath the transpa- 
iDsnt epidermis there is a great quantity of minute Soft granules, which bear the Af¬ 
ferent colours i these are more or less extended, according to the quantity of blood that 
reaches them, and the change of colour is thus effected. 

The common chammleon {C/ut7neoleo A/ricanuSy Fig. 90), occurs in all the northern 
parts of Africa, and also in India; it has become naturalized in some ports of the south 
of Enrope. Several other species are found in different parts of Africa. 

The ChamselcontidsB conclude the series of j^ecent Sauria; but we have still-lo notice 
a few groups of fos/il species which have no living representative. The first of these 
is the family of the Palaosawidcv, characterized by their long, thin, pointed teeth, 
which are imbedded in sockets in the furrow of the jaws, and thus make an 
evident approach to thb Crocodiles, to which the firsW specimens discovered were 
referred. The hind legs were much longer than the anterior, and the toes were well 
developed, and five in number on each foot. These Knptiles appear to have resembled 
the Yoranida) in thoir general organization; they arc found in the new red sand¬ 
stone. 

Nearly allied to them is a small family, the Bicynodoniideey which resemble the 
Tortoises in tho form of the head and jaws; the orbits being completely closed, and 
the jaws compressed, sharp and destitute of teeth, with the exception of a single pair 
of long fangs which project downwards from the upper jaw. 

The differ from the preceding in having the teeth of the jaws compressed, 

sharprcdged, and supported upon a socket in a shallow furrow of the jaws; the palate 
is also armed with teeth. The head was much elongated, and the mouth very wide; 
the limbs are imperfectly known, but the tail was compressed and resembled that of 
the Crocodile. The Mosasauridse were gigantic Lizaifis, the remains of which occur 
principally in tho chalk. 

The lost family of extinct Lizards is that of the Dinosauridtey a group of gigantic 
Reptiles which appear to have made a nearer approach to the Mammdia than any 
other members of their classi The teeth are usually inserted into separate 'sockets; 
and the crown of the teeth is either conical and sharp-edged, or notched somewhat 
in the same manner as tho teeth of the Iguana, and the mode in which they have 
been worn down shows, that they wore employed in the mastication of vegetable 
substances. , 

The structure of the skeleton is very remarkable. The sacrum is composed of five 
amalgamated vertebrae, a structure which reappears amongst the Mammalia, but occurs 
in no other Reptiles. The bones of the limbs are exceedingly strong, and appear to 
indicate that the animals supported Uiemselves at' a greater height from the ground 
than is usual with the Reptiles ; in fact, in almost all points of ^their osteology they 
exhibit a wonderful analogy with tho large Pachydermatous q^uadrupeds. This cir¬ 
cumstance becomes still more remark&ble when we oonsidmr that these gigantic 
Reptiles, some of which attained a fength of from thirty to foity feet, are found in the 
oolitic and wealden fprhuitians, and that their place , is taken very Aortly afterwards 
' in tho lower tertiary starata by these very herbirorous Padiydermatous Mammalia. It 
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is supposed that the Dmosauridts frequeated the banks of streams; and the abundance 
of their remains in the Wualden formations^ which are considered to represent the deltas 
of ancient rivers, renders this supposition exceedingly probable. 

There is another group of fossil Reptiles which, although the number of known 
species is few, must be regarded as constituting a peculiar order. These are the 
Pterodactyles (Fig. 91), the remains of which are found ppncipally in the oolites; 
they are particularly abundwt in the neighbourhood of Solenhofen. These extra¬ 
ordinary Reptiles had a very long head, with an enomously wide mouth, armed with 
long teeth, which are inserted into regular sockets in the jaws. The whole skull, in 

its form and in the ar¬ 
rangement of the orbits, 
presents a considerable 
resemblance to that of 
a bi|:d; and it appears 
that in some cases the 
teeth were confined to 
the hinder portion of the 
jaw, the anterior part 
\ being covered by a sort 

of homy beak. The 
neok is very long, and 
composed of stout ver- 
tebrse*,' the skeleton of 

Fig. 91.—Skeleton of Pterodactylua, with the supposed outline the trunk, on the con- 

of the animal. trary, appears weak, and 

the vertebral column terminates in a short tail. The stmeture of the anterior limbs is 
exceedingly remarkable, as nothing of the kind occurs in any other animal^whether 
living or fossil. The shoulder-blade, which is by no means strong, gives support to a 
short thick humerus, which in its turn bears the bones of the fore-arm, which are more 
than twice its length. At the extremity of the fore-arm is a hand, composed of three 
or four short slender fingers, forming its inner portion, and of an exceedingly long 
outer finger, which is often equal to the body and neck in length. The hinder limbs 
are elongated and slender, and terpiitiutcd by four or five small toes. 

It is generally supposed that between the elongated outer finger of the fore-hand 
fmd the hinder limb a broad membrane was extended on each side of the body; by 
tbe assistance of which these animals were enabled to flutter about in the air like the 
Bats, and probably, like these, in pursuit of the same objects, jaa tiie remains of insects 
are not uncommoil’in the very strata where the Pterodactyles moat abound. If these 
sui^ositions be correct,—and the only circumstance that tells i^ainst them is the 
weakness of the scapular arch,—the resemblance between these singular oreatures 
and the Bats is exceedingly striking; for they are evidently organized not only for 
supporting themselves in the air upon their leathern pinions, but also for a certain 
amount of terrestrial,profession, and indeed the portion pf the anterior limbs that is 
devoted to this purpose is much greater than in the Bats. It is, however, doubtful 
whether a aeinbrane extended in the place indicated could do more, comddering the 
general oonformation of the creature, than support it in the air whe&Jteaidngftom place 
to place, in the aame maaiher as the membnmooa lobes at the iddea of the little 
Dragons. 
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This is ^80 t&e best place in which to refer to another group of extinct Bcptiles, 
which appears to be more closely allied to the Crocodiles than to any other order. 
They are, in faot, placed in the same order as the Crocodiles by some authors; but it 
will perhaps be best to regard them as forming a distinct group, for which the name 
of Enaliosauria has been proposed. 

These Beptilcs were .generally of gigantic size, some of them attaining a length of 
thirty fleet or more; they were exclusively adapted to '\n aquatic life, and from the 
strata in which their remains arc met with appear to have been entirely marine in their 
habits. In the form of the head they greatly resembled the Crocodiles, and the jaws 
were likewise armed with strong conical teeth inserted into distinct sockets. The eyes 
were of large size, and surrounded by a circle of bony plates. 

In the structure of the vertebral column these animals resembled the Fishes, and 
differed from all other ReptUe8.with the exception of some of the extinct Ci'ocodiles, 
the bodies of the v<vtebrm being concave on both sides. The posterior extremity of the 
vertebral column was continued into a tail, often of considerable length, and which 
was probably furnished with a broad, hn-like expansion. The ribs were well developed, 
and attached to a large sternum. The extremities wUr^ modified so as to form large 
powerful paddles, presenting a considerable resemblance to the paddles of the Turtles 
or the Whales. The scapular and pelvic arches supporting these organs were of large 
size; the fore and hind feet were represented by a number of small bones, laid close 
together to form the paddles; but the intervening bones of the legs were reduced to a 
comparatively rudimentary condition. The skin appears to have been completely 
naked. 

These animals exhibit two very distinct forms. In the Ichthyosauvid<By or Fish 
Lizards (Fig. 92), the body was completely fish-like in its form, produced posteriorly 



into a long tail, which was probably the principal agent in locomotion, the'*paddles 
being of comparatively sihall size. The head was large, and produced into a long 
pointed snout; the upper jaw was composed principally of the intermaxillary bones; 
and the teeth were longitudinally striated. These formidable creatures, some of which 
exceeded thirty feet in length, were inhabitants of the seas; and theu whole structure 
being evidently adapted to the most active movements in the water, they must have 
been exceedingly dangerous enemies to the other marine animals of those ancient 
periojls. Their principal food consisted of fishes, as appears from the fish-bones and 
scaks which are frequently found intermixed with their remains. 

The remains of these gigantic Rbptiles are found in the secondary formations, and 
principally in the lias and oolite. 

nearly allied to these are the in which, however, the maxillary bones 

reach nearly to the extremity of the upper jaw; and the teeth, which are placed at a 
greater distance from each other than, in the lohthyosauride, are not striated. These 
rutiles are found in the Trias. a, ' 
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The second principal form is that of the Pleaibsauridit (Fig. 93), in which the 
head is of small size, and supported at the extremity of a long, flexible, enehe-like 
neck ; the body is short, and terminated posteriorly by a short tail, and the extremi¬ 
ties are of much greater comparative size and power than in the Ichthyosaurids. 

Nevertheless 
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there can 
be no doubt 
from the gc- 
* neral confor¬ 

mation of the 
Plesiosaurus 

Fig. 93.—Plesiosaurus. jtg 

movements in the water must have been far less active than those of the Ichthyosauri; 
and it has been supposed, not without probability, that it paddled along close to the 
surface of the water, with its long neck raised and arched in the manner of that of the 
swan, ready to be plunged into the water the moment some luckless fish or other 
mai'ine animal came within its reach; or that it frequented shallow waters near the 
coasts, where it could conceal itself in the midst of beds of seaweeds, or in other shel¬ 
tered situations, whilst the great length of its neck would enable it to keep its head at 
the surface for the purpose of respiration. However this may be, the structure of the 
Phsiogaurida is one of the most singular in the whole class of Reptiles. They are 
found principally in the lias with the Ichthyosauri^ which they nearly equal in 
length; although, from the form of their bodies and the small size of the head, they 
could never have been so active or so formidable as those gigantic Reptiles. 


OiiDER III. —Lobicata. ' 

Genexal Chaxacten.—This order, the first of those in which the alla!^ aperture 
is longitudinal and the dermal skeleton composed of bony matter, includes only the 
living Crocodiles and some similar extinct forms. In the form of the bodjr these 
animals resemble the Lizards, with which, in fact, they have generally been arranged. 
Their legs are always well developed, and terminated by dia Unct toes, which, 
however, are frequently united by a swimming membrane. 

The^ head of the Crocodiles is usually much elongated, being, in some species, 
produced so as to form a long slender snout, and the maxiUary bones extend nearly to 
the apex of the upper jaw, the inten naxUlaries b ei ng o f small sme , end forming only 
its extremity. The palatine bones form a complete roof to the mouth, and separate 
that cavity from^the nasal passages, which communicate with the pharynx through a 
complete foramen at the hinder portion of this bony plate. The lower jaw is articu¬ 
lated to a procosi arising from the back part of the head, which projects backwards, as 
in the Snakes, but is immoveably attached to the skull; hence the mouth is very 
wide, and when in the act of opening it appears as though both jaw* moved, which, in 
fact, was long belie\'ed to be the case. The lower jaw is composed -of no less than six 
bones on each side,<. arranged together in such a manner as to give the greatest amount 
of elasticity and strength, with -the least possible amount of material (see OwBir on the 
Skeleton, Vol. 1., p. 209), and it is only the last and longest of these bones that is 
flimished with teeth. 

The fieetlL.are confined to the jaws, in which, however, they stand tn a most 
formidable and slose array. They are inserted into regubof i ocketo , and are of an 
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seutely conical fornif usually striated on the surface, as in the Tchihyosaurtf with 
which they also agree in the mode in which the old teeth are replaced, the new ones 
pushing forward into the cavity of the root of their predecessors, and taking their 
place when the old teeth fall out in consequence of the absoiption of their roots. 
One of the teeth in the lower jaw, on each side, is usually much larger than the 
oth(H'S, and fils into a notch or cavity in the upper jaw. 

The cervical vertebrae are furnished with small falsi ribs, or rib-like processes, 
which, by their contact, greatly dimmish the flexibility of this part of the body, to 
such an extent, in fact, that it isosaid the Crocodiles have considerable difiiculty in 
turning when on land, so that they may easily bo escaped by a process of doublinff. 
The ribs are strong, formed each of two bones, and uniting below with a large sternum, 
which is continued along the whole lower surface of the abdomen, and in this part of 
its course gives rise to false ribs, which do not* attain the spinu> column. The caudal 
vertebraj are furniAed with long spinous processes, which give a compressed form to 
the tail. The limbs are short and stout, but evidently incapable of supporting the 
whole weight of the creatures; when on land, according^, the belly rests upon the 
surface, and they may rather be said to push themselves along than to run. The 
anterior ,£eet are furnished with five, the posterior with four, toes, of which the three 
innerinost on each foot are armed with claws ; the toes of the anterior feet are usuaUy 
nearly free, but those of the hinder pair are entirely or partially united by a 
membrane. ‘ • 

The nostrils arc situated quite at the extremity of the snout, and furnished with a 
valve, by means of which the ingress of water into the nasal cavities can be prevented 
when the animal is immersed in that element. The eyes are of considerable size, 
placed far back upon the head, and furnished with well-dcvcloped lids ; their pupils 
form a perpendicular slit when exposed to daylight. The external ear can be closed 
at pleasure by a pair of valves. The tongue is large and fleshy, and iTnmnvf»fi.h]y 
attached to the bottom of the mouth , a character which occurs in no other Reptiles; 
this induced the ancients to believe that the Crocodile was destitute of this organ. 

The structure of the dermal skeleton in these animals distinguishes them at the first 
glance from all other Reptiles. It consists of numerous large^ square, bony nlates. 

ip forming a complete shield, covering the dorsal 

surface; these plates are more or less distinctly keels on the caudal 

plates arc veiy high, forming a compressed ridge, which becomes double towards the 
base. The lower part of the body is covered with a wrinkled skin, which contains 
only sniall scale-like plates. The scales of the back of the neck are usuaUy of peculiar 
form, and frequently form two distinct groups, which have been, denominated fiuchal 
and cervical shwlde. Their number, form, and arrangement are often employed as 
characters for the discrimination of the species. Under the throat tjhere are two amall 
orifices, which communicate with glan<| 8. from which the peenliar musky Beexetion 
characteristic of these animals is produced. 

The lungs do not penetrate' into the abdomen, as in otlier Reptiles, anfl there is 
even a trace of a diaphragya , or partition between the thoracic andiabdominal cavities, 
in the form of a few muscular fibres. In other respects their anatomy greatly resem¬ 
bles that of the Lizards, eoccept that the Ventricles of the byart are oompletely separated, 
and that the mal e gen ^Alim organ is retracted which opens extei> 

naily by a longitudinal slit. 

They are all oviparous animals. Their e yga.-wMq) i fttfl inclnsed in a hari CBlfiriagt 
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are laid by the females in worm sandy places, or in a heap of mud and vegetable 
matters, where they are hatched by the heat of the sun, and it appears that the parents 
take no further care of their progeny. They abound in the frei^ waters ctf all warm 
uliuiates, and are exceedingly voracious creatures, generally destroying their prey by 
drowning it, although they are unable to swallow anything under water. They are 
said to hide their prey for some days under water, until it begins to putrefy, before 
they commence eating it. • 

DivisionB —The recent Crocodiles form only a single family, but two others have 
been established for the reception of some fossil frrms. These are characterized par¬ 
ticularly by differences in the structure of the bodies of the vertebrse. In the TeUosau- 
ridee these bones are concare at both extremities, like those of Fishes, whilst in the 
SteneosauridcB they are convex in front and concave behind. In their general foim the 
Beptiles composing both these families closely resembled the Gangetic Crocodile 
[GavivlL^ gangettea) ; their remains occur principally in the lias, oolite, and wealden 
formations. 

In the family Crocodilidm, or true Crocodiles, including the recent, and some fossil 
species, the bodies of the vdltebrae are convex behind, and concave in front. In the 
general form of the body these animals exhibit a very great similarity ( but the 
structure of the head at once distinguishes the Gangetic Crocodile, or Gavial {Gavialh 
gangeUca)^ from all others. In this animal the jaws are produced to an enormous length, 
forming a long slender snout, at the extremity of which tlierc is a large cartilaginous 
protuberance, in which the nostrils are situaU’d. The teeth are very numerous, and 
nearly equal in size throughout the whole of the jaws. The hind feet are palmated to 
the extremities of the toes. This species is found abundantly in the fresh waters of 
India, whore it sometimes attains a length of twenty-five feet It was known to the 
ancients, JElian mentioning the existence of a Crocodile in the Ganges which had a 
horn at the extremity of its nose. . 

The Crocodiles properly so called, of which the common Crocodile of the Nile 
(Fig. 8) may be regarded as the type, resemble the Gavial in most of their characters, 
but the snout is oblong, obtuse and flattened, and two of the teeth in each jaw are 
longer than the others, forming canines, of which those of the lower jaw ore received 
into a notch in the edge of the upper. Of these animals several species have been 
described, and they are common to both hemispheres. The best known species is the 
Nilotic* Crocodile [Croeodtlus vulgaris), which attains a length of twenty-flve or thirty 
feet, and is undoubtedly one of the most formidable and ferocious inhabitants of the 
rivers of Africa. On land, from the difficulty which it experiences in turning quickly 
round, the Crocodile is by no means dangerous; but when in the water, his powerful 
compressed tail ^bnahles him to move with great rapidity a,nd in every direction in 
pursuit of his prey. This consists, to a certain extent, of flsb, hut any animal of 
moderate size that comes within his reach is equally welcome, and many instances are 
on record of men being carried off by Crocodiles in crossing rivers. Dogs were said to 
be a favourite food of the Crocodile, who seized them when they came to the edge of 
the water to drink j in fact the ancients believed that the dogs of Egypt w^ so well 
aware of the Crocodile’s predilection for their flesh, that they always ran along the 
bank while engaged in drinking. Nearly allied and equaUy dangerous species are 
found in the rivers of Western and Southern AMca, and in the rivers and tanks of 
India and the adjacent islands. The AUigatora of the West Indian Islands are also 
true Crocodiles. 
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A third group is formed by the Alligators of the American continent, which have a 
broad, obtuse snout, and the canine teeth of the lower jaw*received into a pit of the 
upper. Their hind feet are never completely webbed, and in some instances the mem¬ 
brane is almost entirely absent. These animals are pretty generally distiibutcd over 
the continent of America; but are more abundant and attain a larger size in the 
warmer regions. The bes( known species is the Alligator Miasiasipensis (Fig. 94), which 



Fig, 94.—Alligator Mississipensia. 


is common in the southern parts of the United States, where it inhab^iS both the rivers 
and the pieces of stagnant water in the morasses. Its ordinary length seems to be from 
fifteen to eighteen feet, but it is occasionally met with of larger size; and Bertram says, 
tkat in Florida the Alligators are sometimes upwards of twenty-three feet long. They 
prey upon almost any animal that comes in their way, and Dr. Holbrook states that in 
places.where they abound no animal of the size df a dog can cross even snmll streams 
without being dragged down, drowned, and devoured. They are also said to strike their 
prey from the banks with their tails, bending the body nearly into a circular form, so 
that the victim is thrown into the mouth, or at all events into its immediate neigh¬ 
bourhood ; and there is no doubt that they defend themselves from ^nger by powerful 
blows with the taU. At the approach of winter the North Amudean Alligators bury 
themselves in holes in the banks of their aquatic abodes, and pass the cold season in a 
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stttte of torpidity. At this time they are often dug out of their retreats by the negroes, vho 
esteem tne tail a delicacy, and Dr. Holbrodc states that it is tolerable eating, although 
Catesby uund its peculiar taste and odour disagreeable. They are also taken by means 
of a shark-hook baited with a piece of flesh, at which they bite readily. In the spring 
and early summer months, they make what Catesby calls a hideous bellowing noise 
this is especially the case during the breeding season, whw the males often have 
tremendous combats amongs^ themselves. 

Order IV.—Chelonia. 

Ganenl Cliaxactaro.—- The distinguishing (fbaracteristin of the Chelonian rep> 
tiles, and the one which in fact enables us to recognize tho members of this order at 
the first glance, consists in their possession of a complete bony case, within which the 
head an^ limbs can frequently be more or less completely retracted. This case consists 
of two large bony plates, of which the upper, which is more or less convex, is called 
the carapace^ whilst the lower one, which is usually perfectly flat,^B denominated the 
I plastro$i. These two plates are united at their lateral margins, leaving an anterior and 

posterior apdrture for the 
protrusion of the bead, tail, 
and limbs. At the first glance 
it would seem almost impos¬ 
sible to refer these singular^ 
animals to the ordinary ver¬ 
tebrate type, but a little ex¬ 
amination of their anatomy 
shows that their different 
parts are only modifications 
of the same structure that 
we have seen to* prevail 
throughout the preceding 
groups. 

When viewed from be¬ 
neath (Fig. 96) the central 
line of the upper shield or 
carapace is seen to be com¬ 
posed of the bodies of the dor¬ 
sal vertebrae, on each side of 
which are seen the broad 
flatt ened ribs , usually^jjgbt 
in number on x each Bide » 
which are iramoveahly at¬ 
tached to each other by 
dentated sutures. The ribs 
run almost to the margin of 
the carapace, whiph however 
) riff. »5.-^keletonofa Tortoise, with the plnstron removed. completed by a series of 

ep, cervical vsrtebrm; 00 , coracoid bone; dorsal vertebrae; r, % • i » . 

ribs; marfrinal plates; t, tibia; p, pelvia; /. flbula;/!^ bones called rogf!g!gs» J>teW, 

■ femur; e, seapola; el, clavicle. regarded as 

analogous to sternal or cartilaginous portion of the ribs in other Vertebrata, bul 
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which are now generally consi dered to J^dgcmaLhontlS* The costal plates, as the flat¬ 
tened ribs are called, are also regarded as belonging partly to the dermal skeleton. In 
some instances the ribs are only dilated near their basal portion, and taper off towards 
the margin of the carapace, so as to leave considerable spaces between them, which 
are covered only by the homy epidermal shields, or, in some instances, by a leathery 
skin; in those cases, however, the marginal plates are completely developed. 

Externally the centrS of the carapace is composed of a single scries of bony plates, 
supported upon the spinous processes of the vertebrae, of which they have been con¬ 
sidered as mere expansions. It appears, however, that these also partly belong to the 
dermal system, the spinous prodhsses. only taking paft in the formation of eight of 
these plates (the second to the ninth), whilst the first, or nuchal plate^ and some of the 
last of the central plates of the carapace, are entirely developed in the cerium. 

The pl^t rofl, which usually consists of four jairs of bony plates, and o^ a sin^li^ 
median one, is regarded as consisting of a greatly expanded stAnura, probably united 
with peculiar derflial ossifications ^ it is usually firmly attached by suture with the 
marginal plates of the carapaee, and thus forms a solid bony box, open at each extremity. 
The outer surface of the whole of this bony case is coverc(^with numerous homy epider¬ 
mal plates, which vary greatly in number, size, and form, and which by no means cor¬ 
respond in their arrangement with the bony plates beneath them. They do, how'cver, 
present some analogy in this respect, the horny plates of the carapace being generaljy 
divisible into three g roups, namely, a central series, the dors al shields ; a series on 
each side of these, the l ateral shield^ : and a series surrounding the whole carapace, the 
marginal shields . 

From cither extremity of the fixed portion of the vertebral column, which, with its 
appendages, constitutes the case or shell of these animals, projects a flexible portion of 
the same column. The anterior flexible portion consists of the cervic al verteb rae, which 
are q uitejdcst itutc of transverse nroccsses. and ar;B thus endowed with so much freedom 
of motidh, that, although the neck is not unfrequently of considerable length, it can 
ftequently be retracted, together with the head, beneath the carapace. The ^ull is of 
a semi-oval form , a bruptly trun catnd hfi )iind ..aiiil anmBwhfit pointf»d...in. and the 

orbits are completely inclosed . The j aw s are str o q fr. but short, and the upper law and 
palatine bones are firmly atta ch ed tp t^ B j j k u l l- There is no appearance of tee^ in any 
part of the mouth, but the jaws are very sharp at the edge and covered with homy 
plates, so that they present a considerable resemblance to the beak of a bird. ,Tbc tail, 
or posterior moveable ]^ortion of the vertebral column, is composed of numerous ver- 
tebrffl i it is usually short and tapering, but sometimes attains a considerable length. 

The most singular point in the remaining osteology of these animals, is the fact 
that t he scapular arch, which is usually applied to the exterior ^ the ribs, is here 
c rimnletelv hidden within the bony caaa. The scapula, or shoulder blade, articulates 
with the carapace, and the clavicle wuth the plastron, and there is a third bone of large 
size parati aid bone ) which assists in the formation of the shoulder joint, but instead 
of.articulating with the sternum, as in the Birds, has its post ey^ or e;yi| j-eTuh y f|;pc. The 
pelvic arch is immoveably attached to the interior of the carapace. The limbs are 
always four in number, and fully developed, but short and stout T they exhibit several 
modifications of form, which are characteristic of the different families. All these 
moveable portions of the animals are merely covered with a sort of scaly skin. 

In their general internal structure the Chelonla agree pretty closely with the other 
Beptiles. The ooippoaed ofithiee cavities , the partition between the ventricles 
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being very inooniplete, so that the venous and arterial blood can mix freely in that 
cavity. The lungsjat e of v ery large size, and extend far into the cavity of the body; 
but as tile ribs are immoveable, respiration is effected, as in the Batrachia, -which are 
destitute of those bones, by a process very analogous to swallowing. The tongim is 

the.ear8.m..#tinctly. ywible, and the 

^ell formed, and furnished ^hjnpyeable lids. The urin»^,.blft ^deria,of Inr^ aaize, . 
and discha rges its content s into the cjioaca, which also confains the male generative 
organ, and opens by a longitifdinal slit, or a circular orifice, in the base of the tail. 

The Chelonian Reptiles are usually sluggish and inactive animals, the slowness of 
the terrestrial species being even proverbial. They 3re, however, exceedingly tenacious 
of life; they will live for a long period without any nourishment, and will even continue 
to give signs of life for some time after they have been deprived of their heads. They 
are foun^ principally in the warmer regions of the earth, where they generally subsist 
upon vegetable substfeces, although many of the aquatic species also devour small 
animals. They are oviparous, and eggs are covered with a hardshell. 

Diwisions.—These Reptiles may be divided into live families. In the Cheloniida 
or Turtles, which are pre-eru^cntly aquatic in their habits, the limbs are all converted 
into large, flattened, fin-like organs, the toes being completely concealed by a common 
skin. The anterior pair of members is always considerablj’- longer than the posterior, 
and both the anterior and posteiior limbs are frequently furnished with one or two 
nails on the outer margin, which, however, sometimes disappear as the animal increases 
in age. The bony case of those animals is too small for the reception of the head and 
limbs, and these parts are, consequently, always more or less protruded. The ribs arc 
narrowed towards the extremity, so as to have spaces between them at that point, and 
the bony plates of which the plastron is composed are also separated by intervals, 
which are filled up with cartilage. The head is flattened above, and the jaws horny, 
very sharp, and beak-like. 

The Turtles are all inbabitants of the sea. They arc excellent swimmers, and 
rarely approach the shore except for the purpose of depositing their eggs, M'hich they 
do upon sandy coasts. Most of them feed upon seaweeds; but a few also devour 
Mollusca and other small marine animals. The flesh of the former affords a wholesome 
and delicious food, and they arc in consequence much sought after, and imported into 
Europe in considerable quantities, whilst the carnivorous species are not only disagree¬ 
able, bu^ even unwholesome, or, according to some writers, poisonous, and these are 
only collected for the sake of the abundant supply of oil which they yield. 

The best kno-wn of the edible species is the Green Tuitle {Chelonia midas)^ which is 
found abundantly 4n the seas of warm climates, and of which great numbers are 
im ported alive into the different European countries. In tropical-climates thib turtle 
attains a length of five or six feet, and a weight of five or six hundred pounds; its 
flesh is exceedingly delicate, and, when not rendered indigestible by the ingenuity of 
cooks, is regarded as a very wholesome food. The eggs of this, and, indeed, of all the 
q>ecie8 of Turtles, arc also eaten and considered a great delicacy. At the Island of 
Ascension, where these animals appear to abound to a greater extent than in any 
other part of the wofld, they are generally taken by watching them when they visit 
the shore to deposit their eggs; they arc then turned over on their backs, and in this 
helpl es s position they remain until their captors, having secured as many as they 
require in the same manner, carry them off to-the ships. This, however, appears only 
to apply to the larger individuals, as Sir J. Alexander states that the young ones, 



TUE TURTLES. 


409 


immediately on (;[aitting the egg, scuttle down to the water, and that they are not seen 
again until they are four or five hundred pounds in weight. In other'places they are 
taken by striking them in the water with a sort of harpoon, and Mr. Darwin describes 
another mode of capture as practised at Keeling Island. He says, “ the water is so clear 
and shallow that although at first a Turtle quickly dives out of sight, yet, in a canoe or 
boat under sail, the pj^rsuors, after no very long chase, come up to it. A man 
standing ready in the bows at this moment, dashes through the water upon the 
Turtle’s back; then, clinging with both hands by the shell of the neck, he is carried 
away till the animal becomes exhausted and is j- 

secured. It was quite an interesting ‘chase to see 
the boats thus doubling about, and the men dash- 
ing into the water, trying to seize their prey.” 

Another important species of this family ^s tlie 
Hawk’s-bill Turtdg {Chelonia imbrioatay Fig. 96), so 
called from the curved and pointed form of the 
upper jaw, which certainly presents no very dis- 
tant resemblance to the hooked bill of a predaceous • 
bird. It is of a smaller size than the* Green 
Turtle, rarely exceeding three feet in h ngtb, and 
its flesh is of very indifferent quality, if not abso- 
lutcly Unwholesome j but it is much sought for on 
account of the beauty of the homy plates with 
which the carapace is covered, which constitute 

the true tortoise-shell of commerce. This Turtle >Ml 

is found in the tropical seas of both hemispheres, Fi?* 9G.—Hawk’s-bili Turtle [Chelonia 
and has also been known to stray into the Modi- imbneata). 

terraneap. The best tortoise-shell, according to M'Culloch, 1[‘ is that of the Indian 
Archipelago; and the finest of this quarter is obtained on fke shores of the Spice 
Islands and New Guinea.” \ 

One of the largest species is the Loggerhead Turtle [Chel^ia earetta), which 
presents some resemblance to the Hawk’e-bill Turtle in the form of its upper jaw. 
This animal not only inhabits the seas of the tropics, but also extends to a considerable 
distance beyond those regions, and occurs not unfrcquently in the Mediterranean. 
Its size is sometimes enormous; Dr. Shaw mentions a skull of this spccits, wliich 
measured more than a foot in length, and wms said to have been obtained fiom a 
specimen weighing above sixteen hundred pounds. It is exceedingly voracious, 
feeding principally upon Mollusca, the shells of which it crushes between its pow'erful 
jaws. Its flesh is good for nothing, and its epidermal scales are thin, and want the 
beauty which causes those of the llawk's-bill Turtle to be so highly prized; but it 
furnishes a considerable quantity of an oil that bums well. 

A species which appears to be usually still larger than the preceding is the Leathery 
Turtle {Sphargis eoriacea)i which is remaikable in this group from its having the 
surface of the shell covered with a leathery skin instead of the usual homy plates. 
This gigantic Turtle, which certainly attains a length of about eight feet, and is said 
to weigh as much ^ one thousand pounds, generally inhabits the Mediterranean, but 
specimens occasionally occur in the Atlantic Ocean, and sometimes even reach the 
American coasts. It has also been taken on the coasts of France and En^and. 
Laoepdde supposes that the shell of this animal was employed by the ancient Greeks 
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in the formation of their Ijrca, which are said to have originally cQnsiated of strings 
or wires, attached to the bones of some marine tortoise. The back of the carapace, 
which is of an elongated cordate form, is marked by five longitudinal ridges; and Dr. 
Shaw considers that this resemblance to a stringed musical instrument may have given 
rise to the appellation of “ the late” conferred upon this species in some continental 
countries. Its fiesh is of no value. 

In the second family, the Triortycida, or Soft Tortoises, the carapace is still more 
incomplete than in the Turtles, the ribs being only expanded and united at the base; 
and running out to the margin in the form of the spokes of a wheel. This imperfect 
carapace is covered with a tough leathery skin,* which is flexible at the margin, and as 
in the Turtles, the head and limbs are incapable of being retracted within the bony 
case. The head is rather small, and pointed in front; the neck is very long; the homy 
jaws are/!overed with fleshy lips; and the nostrils are produced into a short cylindrical 
trunk. The feet arc afl short, and strong, furnished with five toes, which are united 
by a .strong web, and of which three on each foot are furnished wit^ claws. 

The Soft Tortoises live in the rivers of the warmer parts of Asia and Africa, and 
one or two species are fouwl in the North American waters. They are active pre¬ 
daceous animals, feed¬ 
ing principally upon 
fish, but occasionally 
concealing themselves 
amongst the reeds and 
sedges of the banks, 
whence they rush out 
and seize birds and 
small reptiles. Thus 
the Trionyx f«rox, or 
Snapping Turtle (Fig 

97), which inhabits the rivers and lakes of North America, destroys great quantities 
of young Alligators; and another species, the Trionyx ntlotiem^ which is found in the 
African fresh waters, is said to bo equally destructive to the young of the Crocodile. 
They seize their prey by suddenly darting forward the long neck, and, when provoked, 
the Trionyx ferox bites very severely; it is even said occasionally to attack men when 
bathing,«and to bite pieces out of them. Its flesh, however, is said to be superior to 
that of any of the Chelonia. 

The Chelydidee, which form the third family, present a considerable resemblance to 
the Trionycidae; but the head and neck arc capable of being retracted to a certain 
extent beneath th«^ carapace, which is covered with horny shields. The head is broad 
and depressed, with the nose usually prolonged into a proboscis, and the mouth is fur¬ 
nished with soft lips; both the bead and neck are frequently adorned with membranous 
lohes of remarkable forms. The feet, which are not capable of being retracted within 
the shell, arc short and stout, furnished with five toes, which are more or less united 
by a web, and of which either four or five are always armed with claws. 

' Like the Soft Tuftlo.s, these animals live in the ponds and rivers of warm climates, 
where they feed principally upon Fish. The species figured Chely^atamata (Fig. 98) 
is an inhabitant of South America, and was formerly very abundlnt in the rivers of 
Guiana; but it is said to have become scarce in that locality from the great numbers 
that are taken for the sake of their flesh, which is considered very good. 



Fig. 97.—The Snapping Turtle {Tnonyx ferox] 
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Nearly allied to these is th& great family of the EmyUdtty the species of which are 
very generally distributed over the globe. They agree with the preceding in the 
structure of the feet,' 
but the carapace is 
completely ossified, 
and its bones united 
by sutures; the jaws ; 

are horny, and desti- 4S*' 
tuic of lips; and the 
head and neck can 
be completely retract- ' 

ed within the front of Fiff. 98.—Chelys matmnata. 

the shell. The nos- . ^ 

trils are placed at the apex of the snout, but not prolonged into a proboscis. 

Like the prece^ng families, the Emydtdte are principally aquatic in their habits, 
although their feet are certainly well adapted for terrestrial progression. They feed 
upon small fishes and aquatic insects, and are generidly of small size. They are 
found most abundantly in warm climates, but some of the species extend far into the 
temperate regions of the earth, several being inhabitants of the North American 
continent, whilst two arc found in Europe, of which one occurs as far north as Prussia. 
The most remarkable species are the Box Tortoises {Ctstudo)^ in which the plastron is 
divided by a transverse suture into two portions, which are united together and with 
the carapace by elastic ligaments, so that they are capable of being brought close to 
the carapace, closing the apertures of the shell completely when the animal is retracted. 
In some other species, on the contrary, such as the Alligator Tortoisjo {Che!ydea 
Mrpentim) of North America, the limbs and feet arc too large to be retracted within 
the sholl.^ 

Thelast family is that of the Tcsbidimda^ or Land Tortoises, in which the carapace 
- is convex and solid, the ribs being united together throughout their length; the 
plastron is also solid, the feet short, stout, and‘somewhat elubbed, the toes being 
almost entirely concealed under the skin, and terminated by blunt nails, of which 






Fig. 99.—Common flifropeari Tortoise (Testttdo prnjca), 
from above and below. 



there are usually five upon each of 
the anterior, and four upon' each of 
the posterior feet. The »boad is 
rather small, and covered with 
shields; the jaws arc homy, and 
destitute of lips. The head, limbs, 
and tail can be cifmpletely retracted 
within the cavity of the shell, and 
in some cases the plastron is fur¬ 
nished with moveable lobes, by which 
the aperture can be completely 
closed. The surface of the carapace 
is covered with homy shields, which 
touch eaoh other at the edges, and 
exhibit oonoentric linos of growth; 


at the hinder part of the carapace, 
immediately over the tail, the shields (caudal shieldt)f which in the preceding 
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families are usually separate, are here united intd a single broad plate. The 
Land Tortoises are generally of small size. They are terrestrial in their general 
habits, although most of them can s>vim When immersed in the water. They are 
very slow in their movements, and live entirely upon vegetable matter. Like the 
rest of the Chelonian Reptiles, they are far mpre abundant in warm than in temperate 
climates; a single species only, the Teatudo grtsea (Fig. 99), is fpund in Europe, and this 
is con lined to the countries bordering the Mediterranean. It is this species that may 
be so frequently seen hawked about the streets of London during the summer. 

One of the largest species is the Teatudo indiqfit or Indian Tortoise, which some* 
times attains a length of three feet, and a specioh of equal size, inhabiting the Galapagos 
Islands, has been described by Dr. Gray under the name of Teaiudo planicepa. The 
Indian Tortoise is also found in those Islands, and Mr. Darwin has given the following 
inteiustin^ account of its habits.—“ Th<» Tortoise,” ho says, “ is very fond of water, 
drinking large quantities, and w'allowing in the mud. The larger islands alone possess 
springs, and thcho are always situated towards the central parts, and at a considerable 
elevation. The Tortoises, therefore, which frequent the lower districts^ when thirsty, 
are obliged to travel from a long distance. Hence broad and well-beaten paths radiate 
in every direction fiom the wells even down to the sea coast, and the Spaniards, by 
following them up, first discovered the watering-places. When landed at Chatham 
Island, I could not imagine vdiat animal travelled so methodically along the wcll- 
ehosen ti acks. Near the springs it was a curious spectacle to behold many of these 
great monsters—one set eagerly travelling onward with outstretched necks, and another 
set returning, after having drunk their fill. When the Tortoise arrives at the spring, 
quite regardless of any spectator, it buries its head in the water above its eyes, and 
greedily swallows great mouthfuls, at the rate of about ten in a minute. The 
inhabitants say each animal stays three or four days in the neighbourhood of the water, 

and then returns to the lower country.For some time after a viaii’ to the 

firings, the urinary bladder of these animals is distended with fluid,' which is said 
gradually to decrease in volume, and to become less pure. The inhabitants, when 
walking in the lower district, and overcome with thirst, often take advantage of this 
j circumstance by killing a tortoise, and if tbc bladder is full, drinking its contents. In 
] one I saw killed, the fluid was quite limpid, and had only a very alightly bitter taste. 

I The inhabitants, however, always drink flrst the water in the pcricaidium, which is 
I describedpas being best.” The Tortoises are exceedingly numerous in the Galapagos 
Islands, and their flesh is said to be exceedingly delicate and good. Mr. Darwin says 
it ** is largely employed, both fresb and salted; and a beautifully clear oil is prepared 
from the fat When a Tortoise is caught, the man makes a slit in the skin near its 
tail, so as to see inbide its body, whether the fat under the dorsal plate is thick. • If it 
is not, the animal is liberated, and it is said to recover soon from this strange operation.” 

Small as the existing species of Tortoises are, it appears that in former periods of 
the earth's history, at least one species of gigantic size belonging to this family 
dragged its ponderous.bulk over the soil of India; this is the Cohaaochelya AtUu, the 
remains of which were discovered in the Sewalic Hills by Falconer and Cautley. 
Those gentlemen think it possible that this gigantic Reptile, which measured about 
eighteen feet in length, probably existed down to the human era, and that it may thus 
have given rise'to the extraordinary traditions of the Hindoos, which attribute moat 
important parts in the cr^tion of the world to gigantic Tortoises. . 

With the Tortoises we condude the series of Reptiles, and pass now to the oon- 
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sidBrition of a cl&ss of animals which are as generally regarded with favour, as the 
others with disgust and aversion. 


Class IV.— ^Aves, or Birds. 

Oenexal Chavactexs— The class of Birds is undoubtedly one of the most dis> 
tinctly circumscribed in^the whole series of animals. Its position in the scaloof classi¬ 
fication is no less distinctly marked, for birds are evidently* superior to the Eeptiles, and 
inferior to the Mammalia in many points of their organization; and yet they cannot be 
regarded as forming an intcrmc^ate group between these classes, which in reality 
approach each other more closely than tithcr of them do to the Birds. This may fur¬ 
nish an additional argument against the views qf those writers who consider the whole 
Animal Kingdom as an unbroken chain, ascending step by step from the lowest forms 
of organized existence, till it reaches its higln^t development in man. •« 

The general fejm of the body in birds is oval; the legs, two in number, are usually 
placed in such a manner as to fall under the middle of the body, and the anterior limbs 
are modified to form organs of flight. The head is usually of sma ll size , produced in I'njnt 
into a pointed beak, which is covered with horny mattes; the ^ck is lon g and very 
flexible, and the taiLreduced to 
a rudim entary condition. In 
the clothing of the body bir^ 
also present a remarkable difA 



ference from aU other verte-^ 
brate animals; it consists of a 
number of peculiar dermal 
appendages, well known as 
feathers, the structure of wliich 
will be explained hereafter. 

The skeleton of these ani¬ 
mals is perfectly ossified, and 
the substance of the bones 
generally exhibits a greats 

other Vertebrata. This soli¬ 
dity and consequent weight of 
the matter of which the bones 
•are composed, which would 
seem to be out of place in ani¬ 
mals intended for habitual resi¬ 
dence in the air, is compensated 
for by a peculiarity in the 
structure of the bones, which 
occurs in no other group of 


. *\ 


V 



Fix. 100.—Skeleton of Vulture. 


«e, cervical vertubres; sncrnl vertebree; vq, caudal ver¬ 
tebrae; el, clavicle; fi, huinrrue; o, bones of forearm; ca, 
carpus; pA, phalanxes; sr, sternum-; /, femur; t, tibia; to, 
tarsus. 


ammals. The greater part of the bones are hollow, and their cavities are filled with 
Air, which passes L^to the interior through small openings seen on the surface of the 
bone, which communicate with the numerous air-cells of the body. In some birls 
which, although endowed with great power of flight, have bulky ai'.d -heavy bodies, 


the^e air-cavities are found in almost every bone, whilst in a few whose habits are 
entirely teireatriiil, nearly all the bones are destitute of air-oeUs. In ]foung birds also, 
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vkich have not attained the power of flight) the bones* are filled with marrow; but 
this gradually gives way to the ordinary air-cavities. 


The structure of the skeleton is of course remarkably modified to suit the bird for 
its aerial habits ; but the recognition of its different parts is by no means difiicult. 
The head is usually of small size, and the bones of the skull, which in young birds 
are distinct, are generally completely amalgamated in the radults so as to form a 


continuous bony capsule (Fig. 101). The size of the skull and cerebral pavit y ^ is 
usually much larger in proportion to the facial boQCS.than in the l^cptilcs, and the 





former often appears to predominate to a 
still greater extent, in consequence of the 
existence of large air-cells in the interior of 
the bone. On the surface of the skull there 
are usually several strong ridges for the 
attachment of muscles; the occipital foramen 
is situated on the lower part of the back of 
the skull, and the occipital condyle is simple, 
convex, and sometimes globulsr, so as to 


* j ^ give the head great mobility. The .Qpenings 

Fig. 101.—Skull of an Eagle. gf gars are placed on each sid^jqf the bac]^ 

«, cranium; i, tymilnnum; c, tympanic bone; gf the bkulL, close to the base, and immedi- 
a, interorbltal partition; e, lachrymal bone; i i v i 
/, its suiicrior braneb ; g, nosti il ; h, upper ately beneath these « 
jaw; if uaaal fowal ; j, jugal bone; k, lower g^j.Q articulated the 

Jaw. / b \ 

tympanic bones, 

which give support to the lower jaw. In front of the skull, 

on each aide, are the orbits, which are usually of enormous 

size, and very rarely completely inclosed; they are separated ^ A, ^ rAjL 

by a bony partition, which, however, is usually perforated. ^ r\ j 

The facial bpnes are produced into a beak of variable • ^1 i \ /nj- 
length, which is attached to the skull in such a manner as to •^\\\ /yr 

retain a certain amount of m q^^liiy . although this depends \\i ( fl 

rather upon the cl^tipi)^ of the material than upon an ard- \u (W| I / I 

dilation. Upon this the nostij^p are seen; they are very H'vjfVil// 
variable in size, and the b/BiyySeptum is f r^uendv wantin g. 11 V '/ / 

so that {he nostrils form a passage from side to side of the \\ I / / 

beak. \ I / 

When viewed from beneath (Fig. 102), the centre of the \"b / 

sphenoid bone is seen to project in front of the occipital to a \ 

considerable distance below the orbit; this supports a more \1 / 

or less elongated bone (the pterygoid) on each side, which runs W 

Obliquely backwards, and articulates at its upper extremity J®?*’—Ci'anium and up. 

With the tympanic bone. In front of this ore the bones of from bimeutb. 
the upper jaw and palate, which are all firmly united together tem^pSil^bonS; 
in frcQxt. The intermaxillary bones constitute the greater panls bonen ; /. ’ sphenoid; 
part of the edge of the jaw; the maxiUaries give rise to a long *SI'®p"mUiw 

alender hone (tiie Jugal hone)^ on each side, which is dfreoted bones ; jk, J igui ^ne.; /f, 
jackwards, and articulates with the tympanic bone. The SSiul^B ;"»VnaBul*aperr 
palate is formed,of a pair of large palatine bonea and a 
vMaer \ tha fbmer are continued backwarjds till they, articulate cither with the 
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sphenoid bone or with the tympanic bones. The lower jaw is always 
the tympanic bones; it is composed originally of twelve pieces, and i 
retains this condition for a considerable time ; but in the adult state 
always amalgamated sC as to form a single bone. The jaws of birds 
with teeth, but simply coyered with a horny sheath, which underg 
number of modifications to suit it to the necessities of the different hire 
and modifications will be referred to hereafter. 

The Tertcbral column in birds exhibits the same division into si 
in the other Vertebrata; but as the exercise of the faculty of fiigl 
solidity in the thoracic region, and the tail is* very short, the only pa 
that exhibits any flexibility is the jQgfiL This is usually of considcra. 
consists of at lea st ai uc -y^J:tehrfla 4 in tho majority of birds, the number 
to fifteen, and in some twenty, or even mere. Tho bodies gf these 
y^ convex behind a nc concave in fr ont , so that they are capable of grei 
motion, and the trans yers e. lUi’OC,Q,s.S!&s. .Yery strong, and exhibit a fpra. 
b|se, through which a portion of the arteries of the head and the main si 
sympathetic nerve pass upwards to the head. From the peculiar conformal 
articulating surfaces of the vertebrm the neck is capable of describing vci 
cprves, and in most birds it is held more or less in tho form of an S, this bi 
most favourable position for suddenly darting forward the head, a movement > 
constantly employed by many of these animals in the capture of prey. 

The doi!Bal.vertebrae are usually eight or ten in number, and vary from si 
or eleven. They are short and broad, firmly attached to each other, and not 
• quendy anchylosed. They are furnished with apiuous, processes on theii 
SUJCface, which project into the cavity of the body, and 
■ serve to give support to the lungs. They have also dorsal 
spinous processes for the attachmeut of muscles, and 
transverse processes to which the ribs are articulated. 

The latter, which articulate both with the transverse 
processes and with the bodies of the vprtehrse, are flat 
bones, which a.,moy^ablft articulation, with a 

corresponding series of bones rising from each side of the 
sternum (the sternal which are analogous with the 
cartilages of tho ribs in other animals. To give increased 
stability to this apparatus of ribs, each of them is fur¬ 
nished with a laminar procea Sf which passes obliquely 
upwards and backwards, and is attached to the following 
rib (Fi£ -03). In addition to these true ribs, which pig. 103 .—Ribs of the Golden 
correspond in number with the dorsal vertebrm, there Eugle. 

are frequently one or two false ribs in front, which do sternal riba; 

, \ ^ ,. 11 . , , articulatinK surfaces for the 

not reacii tno steniuin^ and tho luiuhar vortebreo aro also transTerpeproccAfieR; dd^ hends 

occasionally fumished with ribs, which resemble the true ’ of'S'^mtebm^ 

libs in structure, except tihat they want the laminar se, laininar processes. 

ThoInabM andJMMg’ al v e rtck gp. which vary in nnmberJteBTsey^j^ti*®^!^^ 
OQimnletolT iiT iitftd, so as to form a sin^e bony 

pound nature being afforded by the foran'* ‘ 

passage of the nerves. With th’- , ^ 
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atuB to 'vrhich the hind limbs arc attached acquires all the solidity of 
rhe tail is very short, and composed of from six to nine small vertebree, 

which are capable of a 
certain amount of motion, 



Fig. 1C4.—Sternal apparatus of the Golden Ragle. 

ttb edef, sternum ; g g g gt sternal ribs.; h h, coracoid bones; 
scupuls; jjt clavicles. 


and are furnished with 
strong transverse pro¬ 
cesses. The last vertebra 
is considerably larger 
than its fellows, of an 
oblong form, and set on 
in a direction nearly per¬ 
pendicular to the axis of 
the body; it gives attach¬ 
ment to the muscles 
which move the featherf 
of the tail, and is, con 
bcqnently, of great ’m* 
portance. 

The sternum, whioV. 
occupies the anterior part 
of the thorax, is of very 
large size in most birds, 
extending backwards 
under the greater part of. 
the abdominal cavity. 
It forms a broad plate,, 
concave on ito 'nternal, 
and convex on its outer 
surface, where it b also 
furnished with a very 
prominent keel, or ridge, 
to which the powerful 
muscles of the wings are 
attached, so that the 
greater or less develop¬ 
ment of this keel may be 
taken as a criterion of 


the power of flight of the bird to which it belonged. In the Ostriches, and other birds 
in which the wings are so small that they are quite useless ibr flight, the sternal keel 
—s* entirely wanting. 

* The upper part of the sternum also serves for the support of the bones of the 
scapular arch, which are very firmly united together, so as to afford a solid point of 
! attachment for the tnterior limbs. This arch consists of three bones on each side 
/ 104), of which one, the coracoid bonCy which is firmly articulated to a large 

jj.^,terior of the sternum, gives the principal support to the 

fi, the sii extremity of the coracoid bone, which b the 

~~_oi ahouldei articulating surface, which 

— ''f the head of the humerus. 
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'J'his is completed by a corresponding surface on the anterior extremity of the acppula, or 
shoulder-blade, which is also articulated at this part to the coracoid bone, and extends 
backwards along the dorsal surface of the ribs, close to the spine. The arch is com¬ 
pleted by the clayicles, which arc usually ancbylosed at their extremity, so as to form 
a single V-shaped bone, which is commonly known as the furctilumj or meiTy-thought. 
The angle of union of the two clavicles is also sometimes ancbylosed to the anterior 
angle of the sternal keel; but in most birds it is only attached to this point by 
ligament. The upper extremities of the clavicles are articulated to the coracoid 
bones and scapulae, which they assist in supporting against the action of the powerful 
muscles of the wings. 

The bones of the anterior extremities are remarkably elongated to suit them for 
the important part which they have to perform in supporting the bird in the air, but in 
other respects there is no difficixlty in recognizing them as modifications of the same 


parts which occur inwall other Vertebrata (Fig. 
with the glenoid cavity of the shoulder, 
is a cylindrical bone of moderate length, 
but very stout. At its lower extremity it 
exhibits two articulating surfaces for the 
reception of the two bones of which the fore¬ 
arm is as usual composed. These bones, the 
radius and ulna, are much longer than the 
humerus; they are botk of a cylindrical form 
and thickened at the extremities, but their 
size is very unequal, the ulna being much 
stouter than the radius, which is usually very 
slender. These are followed by two small, 
rounded bones (the carpal bones) forming tho 
wrist-joint; and tliese again by two elon¬ 
gated bones, which are completely united at 
their extremities, and represent the bones 
of the hand {ynetacarpala) in man and other 
Vertebrata. At the base of the united meta¬ 
carpal bones, there is another small bone, 
sometimes free, sometimes ancbylosed, which 
represents the thumb, and gives support to 
the feathers of the pinion or bastard-wing; 
and they are followed by two short fingers, 
of which one cozxsists of two or three pha¬ 
langes, whilst the other never containa more 
than a single joint. The articulations of the 
principal bones possess great freedom of mo¬ 
tion in certain directions, so that in repose 
the whole limb can be fi)lded up in a very 
parallel position (Fig. 100). 


106). The humerus, which articulates 



Pig. 105.—Bones of the Wing of the Jor- 
faloon. I, elbow-joint; ir, wrist-joint; ui, 
knuckle-joint; o, humerus; b, radius and 
ulna; e, metacarpus; o, rudimentaijr thumb; 
I, 2, S, 4, rudimentary phalanges of Ungers. 

small compass, the bogies taking a nearly 


The bones of the hinder extremities are always well developed; but, except in the 
Ostriches, the two sides of the pelvis are not united beneath. The bones of each side 
are, however, completely amalgamated with each other, and with the sacrum. The 
hinder limbs are composed of the usual bones. The femur, or thigh hone, is a 

_ 2d __ 



418 ' 


STBCCTUEB OF FEATHEBS. 


short, stout) eylindiioal bone, articiilating with the pelvis by a small rounded head 
which is placed at right angles to the axis of the bone; it is completely concealed 
within the muscles of the body. The knee-joint is completed in front by a small 
patfUa^ or knee-cap, and the shank, which is much longer than the thigh, is formed 
almost entirely by the tibia, the fibula being reduced to the form of a gradually attenu¬ 
ated bofne, which is usually attached to the tibia. The tarous is composed of a single 
. cj^indrical bone, of very yariable length, which is generally covered only by a scaly 
skill, and rarely feathered. The foot consists of from two to four toes, composed of a 
variable number of joints; the groat toe is usually directed backwards. The arrange¬ 
ment of the toes is, however, very variable in different groups of birds, to adapt 
the feet for walking, perching, or climbing; and these modifications will bo referred 
to hereafter. 

The muscles of birds are generalljsof a very firm nature and of a deep red colour; 
the great mass of muscles is devoted to the movement of the Wiings, and attached to 
the keel of the sternum. The sinews are beautifully white and glistening, and have a 
great tendency to become ossified in certain parts of the body. This is especially the 
case in the long tendons 'f^hich pass down the tarsus from the flexor muscles of the 
toes, which are of particular importance to the bird in perching, as, from their passing 
over the back of the joint between the shank and tarsus, they are of 
course stretched by the bending of this joint, which is constantly 
observed to take place in a bird resting upou a perch; the toes are 
thu^' involuntarily made to grasp the object upon which the bird is 
sitting, and by this means it remains securely fixed, even when the 
voluntary action of the muscles is in abeyance, as during sleep. 

The clothing of the skin in birds consists of the peculiar organs 
well known as feathers, which, although they agree in their nature and 
mode of development with the hairs of the Mammalia, ai'e Qi^a far more 
complicated structure. It is also to the great development of some oa 
these dermal appendages, the strong quill feathers of the wing, that these 
animals are indebted for their power of flight; and the existence of 
similar strong feathers in the tail is also of great importance to them in 
directing their course through the air. 

A perfect feather (Fig. 106) consists of the or central stem— 

which is tubular at the base, where it is inserted into the skin—and the 
harhs, or fibres, which form the wehs on each side of the shaft. The 
basal portion of the shaft presents the appearance of a transparent, 
homy, cylindrical tube, narrowed at the extremity which is inserted 
in the skin. The upper portion, or tme shaft, is always of much 
greater length than the tube, and tapers gradually to the extremity; 
it is flattened at the sides, more or less convex on the back, and the 
lower surface exhibits a strong longitudinal groove. It is composed 
Fig. 106. of a white, elastic, spongy matter, which is covered by a thin homy 
Quill Feather, shqath. The dorsal portion of this homy sheath envelops the whole 
a, tube; h, of the base of the shaft, and becomes continuous with the tubular 
; ‘ c, d, feather. At the point where the complete homy tube com¬ 

mences, the feather usually gives rise to a small supplementary shaft, 
also furnished with barbs, which is denominated the plumule. This appendage is 
confined to the feathers composing the general plumage of the bird, and even on 
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tuese it u nut always present; it is always wanting on the quills of the wings 
and tail 

The webs are composed of numerous barbs, or small fibres, arranged in a single 
series along each side of the shaft. These are slender prolongations of the outer 
homy coat of the shaft; they are inclined towards the apex of the feather, and are 
usually of a flattened foimi slightly cuncavc on one side and convex on the other, so 
that each barb fits closely into that immediately preceding it. Their margins are. 
furnished with a series of minute filaments, called barbides, by which the adhesion of 
the barbs to each other is effected, f^us giving a great degree of firmness to the web, and 
these are not unfrequently also edged wilh still smaller fibres, to which the name of bar~ 
bules has been given. Towards the base of the shaft the barbs are generally of a loose 
texture, and more or less disunited, forming the warm substance well known as down; 
this modification of structure is more particalarly observable ^ the feath^s of the 
general plumage, i^ which the down often forms the greater part of the feather; the 
plumule is also a downy feather. 

The two principal modifications of the feather are quills and plumes. The former 
are distinguished by the great stiffness of their shafts, wAch enables them to become 
the principal agents in aerial locomotion; they are confined to the wings and tail. The 
plumes constitute the general clothing of the body, and differ from the quills in the 
greater delicacy of their texture. 

Besides the commpn feathers, the skin of many birds, and especially of the aquatic 
spocics in which the accessory plumules rarely exist, is covered with a thick coating of 
down, which consists of a multitude of small feathers of peculiar construction *, each of 
these down feathers is composed of a very small soft tube imbedded in the skin, from 
the interior of which there rises a small tuft of soft fijaments, without any central 
shaft. These filaments are very slender, and bear on each side a series of stiU more 
delicate JK^ents, which may be regarded as analogous to the barbules of the ordinary 
feathers. This downy coat fulfils the same office as the soft woolly fur of many 
quadrupeds, the ordinary feathers being analogous to the long smooth hair by which 
the fur of those animals is concealed. The skin also bears a good many bair-like 
appendages, which are usually scattered sparingly over its surface; they rise from a 
bulb which is imbedded in the skin, and usually indicate their relation to the ordinary 
feathers by the presence of a few minute barbs towards the apex. 

The development of feathers takes place in small sacs of the corium, or true aVin, 
which are at first completely closed, and which still continue to envelop the base of 
the full grown feather. From the bottom of this sac a small prominence arises, which 
is continued into the tube of the feather in the form of a vascular membrane, which, 
however, dries up when the feather is mature, and then constitutes tfie shrivelled skin 
which is seen in all quills, and commonly known as the pith. 

Once or twice in the course of the year the whole plumage of the bird is renewed. 
In many cases the new clothing is very different from that which it replaces, and in 
birds inhabiting temperate and cold climates we can frequently distinguish a summer 
and winter dress. This circumstance has given rise to the formati#>n of a considerable 
number of false species, as the appearance of the birds in these different states is often 
very dissimilar; and it is only by an accurate study of the living animals, which is of 
course almost impossible with many exotic birds, that such mistakes as these can be pre¬ 
vented or rectified. Another fertile source of similar errors is to be found in thp difference 
which very ctmmonly exists between the two sexes, a difference which is often so 
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great that without particular information derived from the ohaervation of the birds in 
their native haunts, it would be impossible to refer the males and femalc )3 to their^ 
proper partners; and the difficulty is still further increased by the fact, that the 
young of all birds in their first plumage differ more or less from their parents, and 
frequently only aequire their mature dress after the lapse of three or four years; 
the plumage undergoing a certain change at each mouli. These circumstances 
undoubtedly throw great di^Rculties in the way of the student of Ornithology, and 
it is perhaps not much to be wondered at if wo have sometimes half-a-dozen different 
names for different states of the same species; butt, it must also be confessed, that in 
this, as in other departments of Natural History, the desire to describe new species 
has often led to an unjustifiable multiplication of errors of this description. 

In a zoological point of view the greatest importance attaches to the feathers of tho 
wings A7id tail, to w,bich different names have been given. The quills arc inserted 
into all the bones of the wing, but the long('st are those attachedisto the bones of the 
hand, and to these the name of primaries is given. Tho feathers supported by the 

fore-arm are denominated 



Fig. i07.—A, ear coverts; B, bastard wing; C D E, wing coverts; 
F, primaries; G, scapulars; H, secondaries; L, tail coverts. 


secondaries, and those attached 
to the humerus tertiaries. 
The thumb also hears a few 
quills, wliich form what is 
called Aho alnla or bastard 
wing. These, and some other 
feathers to which particular 
names have been given, are 
shown in the annexed cut 
(Fig. 107). The base of the 
quills is covered a series 
of large feathers called the 
wing coverts, which are also 
distinguished into jn-imary 
and secondary. The feathers 
of the tail are furnished with 
numerous muscles, by which 
they can be spread out and 
folded up like a fan. Their 
bases are also covered both 
above and beqeath by smaller 
feathers, which are called the 
taU coverts. 

It is impossible to con¬ 
ceive any covering more beau¬ 
tifully adapted to the peculiar 
wants of these creatures than 
that with which they are en¬ 
dowed by nature. All the 
feathers being directed back¬ 
wards, the most rapid motion 


through the air only tends to press them more closely to the body, and the warm air, 
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confined amongst the inner downy fibres, is thus effectually prevented from escaping. 
In the a<^uatio birds the feathers are constantly lubricated by an oily secretion, which 
oompletely excludes the water. In the wings the quill feathers exhibit in the highest 
degree a union of the two qualities of lightness and strength, whilst by their arrange- 
ment they can be folded together into a very small compass. 


The feathers usually ^over the whole surface of the bird with the exception of the 
mandibles and feet, and oven the latter are sometimes clothed with feathers, but in 
some cases different portions of the surface are naked, and covered only with a soft 



Fig. 108.—Beak of Jer-fiilcon. 


skin. These naked portions are usually 
confined to the head, where the skin often 
forms remarkable folds or wattles; but in 
some cases, as the Vultures, the whole neck 
i| bare of feathers. • 

The mandibles m^e always sheathed in 
a homy case, usually of a more or less 

( conical form, on the sides of which the 
nostrils are oommonly seen. In most birds 
the edges of this horny sheath are sharp 
and smooth, but in some they are more 
or less denticulated along the margins; 
the upper mandible is frequently hooked 


at the extremity, as in the predaceous birds (Fig. 108). where it serves for tearing the 


prey;, or in the Pairots, which 
employ their beaks in climbing. 
The beak is sometimes of enor¬ 
mous size, as in the Toucans and 
Hombilj^s,(Fig8. 109 and 110); 
but in these it is of a light 
sptngy texture, so that the birds 
exhibit far more activity than 
might be expected from the dis¬ 
proportionate bulk of their bills. 



In the Ducks the bill is more or less flattened, and its texttye is much softer than in 



other birds; it b fumished with 
numerous nerves, and thus serves 
as an organ of touch. In other 
birds, the simply conical form pre¬ 
dominates, although the bill ex¬ 
hibits an almost infinite number of 
particular modifications, to suit 
the exigencies of diflerent birds. 
At the base of the bill there is in 
many birds a circle of naked skin, 
which is called the cere; and in 
others, which capture insects on 


Fig. 110.—Beak of Hornbill. the wing, the hinder portion of the 

gape is bordered by long bristles 

<^Fig. Ill), which are of great service in preventing the escape of their insect prey. 
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The characten afbrdcd by the form of the bill are of great importance in 
classification; and those derived from the structure of the feet 
' , and the arrangement of their scaly covering are perhaps equally 

1|^/‘ valuable. In most birds the toes are four in number; and in 

^ the majority of these, three of the toes are directed forwards, 

whilst the fourth or great toe is tume|jl backwards (Fig. 112). 
In soipe birds the posterior toe is wanting (Fig. 113); and in 
Fiff 111. the Ostriches one of the others is also deficient, and the foot 

Head of Goatsucker. consists only of two toes. Jn the Parrots, again, the outer toe 
is also turned backwards (Fig. 114), and the foot is divided into two pairs of toes, on 
arrangement which enables these birds to climb with 
great facility, their fi’ct being applicable to many of 
the purps^es of hands. In the Cuckpo and some 
other birds the outer too is capable of being directed 



'A 


Fig. 112.—Foot of the Falcon. Fig. 113.—Foot of the Bustard. 

either backwards or forwards at the pleasure of the animal; and in some of the^jvallowg 
the whole of the toes arc turned 
forwards. The water birds have 
the toes more or less united by a 

web, which is usually confined to — —- 

the three«anterior toes, but in some w ’ ^ 

species also extends along the side of ^ v5 V7/1^ ^;^*^*?* 

the foot fco the great toe (Fig. 115). 

The foet and tarsi are generally bare 

of feathers, and covered with a homy y 1 

skin, which is sometimes simply 

granular, but usmdly more or less H4.—Foot of the Parrot. 
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Fig. 115.—Foot of the Oannet. 


Fig. 114.—Foot of the Parrot. 

distinctly divided into homy 
plates, the foam and arrange¬ 
ment of which afford very 
important characters for the 
classification of these animals. 
The toes are always terminated 
by claws, which vary greatly 
in their form according to the 
habits of the animals. In the 
predaceous birds they are very 
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long, strong, curved and acute, constituting the formidable weapons with which these 
creatures seize their prey; the 
harmless perching birds have 
long slender claws; and the 
scratching birds, such as the 
common fowl and its allic^ are 
furnished with stout nails. The 
latter are also frequently armed 
with an accessory claw,* at¬ 
tached to the back of the tarsus 
above the great toe (Fig. 116). 
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Pig. 117.—Digestive apparatos 
of common Fo-wl. e, oBsopbagos; 
/, crop; M, ventriculun succentu- 
riatuB; g, gizsard; p, pancreas; 
dy duodenum; co. ccBca ; gi, large 
intestine; u, ureter; o, oviduct; 
cly eloaoa; i, small intestiae; /, 
liver; v/, gall bladder; e,gaU duct. 


Fig. 116.—Foot of the Fovtl. 

In the structure of the digestive organs, 
birds exhibit a great uniformity. The 
oDsophaguB, which is often very muscular, 
is usually dilated into a large sac, called 
the crop, at its entrance into the breast; 
this is tbundantly supplied with glands, 
and acts as a sort of first stomach, in 
which the food receives a certain amount 
of preparation before being submitted to 
the action of the proper digestive organs. 
A little below the crop the narrow oeso¬ 
phagus is again slightly dilated, forming 
what is called the vetitrictdus succenturiatus, 
the walls of which are thick, aqd contain a great num¬ 
ber of glands, which secrete the gastric juice. • Below 
this the intestinal eanal is enlarged into a third stomach, 
the gizzard, in which the process of digestion hi carried 
further. In the granivorous birds the walls of this 
cavity are very thick and muscular, artd clothed inter¬ 
nally with a strong horny epithelium, serving for the 
trituration of the food; but in the predaceous species 
the gizzard is thin and. membranous. The intestine is 
rather short, but usually exhibits sereral convolutions; 
the large intestine is always fiimisljed with two coeca. 
The large intestine opens by a semicircular orifice into 
the cloaca, which also receives the orifices of the urinary 
and generative organs. The liver is of large size, ond 
usually furnished with a gall-bladder. The pancreas is 
lodged in a sort of loop formed by the small intestine 
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immediately after quitting the giiszard. There are also l^ge sali vary gla nds in the 
neighbourhood of the mouth, which pour their secretion into that cavity. 

The organs of circulation and respiration in birds present a marked advance upon 
those of Reptiles. They are not, however, separated from the abdominal cavity by a 
diaphragm. The heart consists of four distinctly separated cavities—two auricles, and 
two ventricles—so that the venous and arterial blood can ncycr mix in that organ, and 
the whole of the blood retupied from the different parts of the body passes through the 
lungs before being again driven into the systemic arteiies. The blood is received 
from the veins of the body in the right auricle, from which it passes through a valvular 
opening into the right ventricle, and is theitce driven into the lungs. From these 
organs it returns through the pulmonary veins iiito the left auiiclc, and passes thence 
into the ventricle of the same side, by the contraction of which it is driven into the 
aorta. cThis soon divides into two branches, which by their further subdivision give 
rise to the arteries o^ the body. ^ 

The lungs are of considerable size, and adhere to the ribs and inferior spinous 
processes of the vertebral column. They are red spongy organa, and exhibit several 
openings (usually four pairs, Fig. 118) on their surface, which lead into large air-sacs, 




¥ig. 118.—Lang[s of the Apteryx. 

t, trnche.i; v.^ulmonary vesBelb; p, lung; 
o, broucbiu.1 onfLces; b b, bronchial tube 
opened. 


Fig. 119.—^Lungx and aU-sacs of the 
Usiiich. 

d, heart; ft, Ktomach; cc, intesitines; 
d, trachea; e, lungs; ///, air-sacs, 
with the apertures through which they 
communicate with the lungs. 


hollowed out in the cellular tissue of the body (Fig. 119). These air-sacs are in com¬ 
munication with tLe cells in the interior of the hones, which thus receive a constant 
supply of air. The air thus penetrates to all parts of the body, so that respiration goes 
on with greater activity in birds than in any other Vertebrata, for a portion of the 
blood is oonstantly in contact with air when passing through the capillaries of the body 
as well as through those of the lungs. The consequence of this is that the blood attains a 
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higher temperature than even in the Mammalia; and aa the clothing of birds is of a 
nature to prevent the dispersion of this heat, the temperature of their bodies is con¬ 
stantly very high. 

The trachea opens into the oesophagus by a longitudinal slit a little behind the root 
of the tongue. It runs down the neck in the form of a single tube, usually composed 
of complete cartilaginous rings; and in some birds which have a loud cry, such as the 
wild Swan, it is convoluted, and received into a cavity of the front of the sternum. 
In general, however, it runs straight to the lungs, before entering w^hich it divides into 
two branches. At this point tb^re is usually a second larynx, furnished with an 
apparatus of muscles, which is the principal agent in the production of the well-known 
sounds emitted by many birds.* 

The kidneys, which are frequently united, are situated in the posteiior portion of 
the abdominal cavity close to the sacrums; their secretion^is dischaigoU directly 
through the ureters into the cloaca. In addition to the kidneys, there is another 
secretory organ situated on tho surface of the tail; it produces a fatty secretion, 
which communicates a certain amount of greasiness to the feathers; and this is 
so great in the aquatic birds that their feathers are *nover wetted by immersion in 
water. ^ 

In the development of the nervous system, also, birds exhibit a considerable 
superiority over the reptiles. The brain is larger in proportion to tho spinal marrow, 
9 • and the hemispheres of the cerebrum or true brain are especially 

developed (Fig. 120). Thu cerebral hemispheres are smooth, and 
quite destitute of the convolutions which are generally observable 

on the surface of these ports 
in the Mammalia; and the 
great commissure which 
unites the hemispheres in the 
latter, known as the curpw 
eallosumj is also wanting. 
The cerebellum is much 
larger than in the Beptiles, 
and distinctly grooved trans¬ 
versely; it consists almost 
entirely of the cdhtral por¬ 
tion ; the hemispheres of the 
cerebellum, which in the 
Mammalia arc always of con¬ 
siderable size, and often form the greater part of that organ, being here usually 
reduced to a comparatively rudimentary condition. The mam stem of the sympathic 
nerve, as already stated, passes up to the brain through the lateral apertures of the 
cervical vertebrre. 

The organs of the senses are also usually present in a tolerably high state of 
development. The sense of smell, however, is but imperfect, th(v nasal cavity exhibits 
but few convolutions, and in some birds the external nasal apertures are either entirely 
wanting or reduced to a very small size. These orifices are generally placed on the 
sides of the bill, or quite at its base, where they are frequently surrounded by a naked 

• The mechaniBm of tho vocal organs in birds has already been described in the Treatise on 
I Physiology. Bee Organic Nature, Yol. 1., page 143. 



Fig. 120.—Brain of the Sparrow. 


(1). From above—n, cerebral lobes; 6, cerebellum; x, bill; z, 
eyes, (2). From behind—«, cerebral h.bcs; b, cerebellmu; 
c, optic lobes; d, medulla oblongata. (3). From beneath—a, ceie- 
bral lobes; c, optic lobes; 1, 2, 3, 4, 5, 6, six pairs of cerebral 
nerves. 
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skin; l)ut in the ^'^ingless Apteryx of New Zealand the nostrils are situated at the 
extremity of the long bill. 

The eyes of most birds are of large size, and the sense of sight appears to be 

possessed by these animals in a state of great perfection. 
The eyes are nexer concealed beneath the skin, as in some 
Reptiles; they possess but little ppwor of motion, and, in 
8o|ne cases, are immoveably fixed in the orbits. They are 
furnished with two moveable eyelids, and w'ith a nicti¬ 
tating membrane. The ^structure of the eye itself (Fig. 
121) is remarkable! the eyeball is very large, but at its 
anterior portion it is narrowed into a sort of neck, the 
front of which supports the convex cornea. In this nar- 
a. rowed portioij of the eyeball there is a ring of small bony 

pieces imbedded in the sclerotic coat. , 

The auditory apparatus is also well developed, and always opens externally on the 
sides of the head; but there is no external ear, the place of this organ being usually 
taken by a circle of feathers *placed round the opening. The tymppnic membrane is 
placedtRt the bottom of a very short and broad auditory canal; attached to its inner 
surface there is a single long ossicle. The tympanic cavity is of large size, and 
communicates with numerous cells in the bones of the skull, and also by a short 
Eustachian tube with the mouth. The labyrinth consists of a small vestibule and cochlea, 
accompanied by three semicircular canals. 

The sense of taste, like that of smell, appears to bo exercised very imperfectly by 
most birds. In a few, such as the Parrots, the tongue is soft and fleshy ; but in the 
majority it is covered by a horny coat, and appears to be reduced to the condition of a 
mere accessory in the division of the food. 

In their reproduction Rirda arc strictly oviparous, and even the phenoipenon of 
ovo-viviparous propagation does not occur amongst them. The eggs are always 
inclosed in a hard shell, consisting of calcareous matter; and, unlike the animals of 
the preceding classes, Birds, instead of abandoning the hatching of their egg^ and the 
development of their offspring to chance, almost invariably devote their whole 
attention, during the breeding season, to this important object, sitting constantly upon 
the eggs to communicate Jo them the degree of warmth necessary for the evolution of 
the embryo, and attending to the wants of their newly-hatched young, until the latter 
are in a condition to shift for themselves. 



Most birds live in pairs during the breeding season, which usually occurs only 
once in the year; and both sexes generally take an equal part in the care of the 
young. They usimlly form a nest of some description for the reception ol' the eggs; 
this is composed of the most different materials, such as sticks, moss, wool, vegetable 
fibres, &c., and comparatively few are contented with a hole scratched in the ground 
for the performance of the work of incubation: in fact, in many instances, the 
work of these little architects must excite the admiration of every observer. The 
nests of different individuals of the same species are generally not only of the 
same form, but even composed nearly of the same materials; so that an observer, 
accustomed to the inspection of birds’ nests, can generally tell at a glance the 
species to which a nest belongs. The number of eggs laid is also very uniform in 
each species. 

In the structure and development of the egg, we find a ^eat uniformity throughout 
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this class ; and, as the phenomena in question have already been dQgpribed in the article 
on Physiology (Organic Nature, Vol. I., p. 82), it will be unneJteary to devote any 
spaco to them in this place. We niay, however, remark that the dc'vclopment of the 
embryo takes place here in precisely the same manner as in the Ptcptiles. Notwith¬ 
standing this general uniformity in the processes of reproduction, there is a remarkable 
difference in the conditi(^ of the young birds at the moment of hatching, and this has 
given rise to the division of the class into two great sections. In some, which usuallr 
reside upon the ground, where they form their nests and Hatch their young, the latter 
are able to run about from the moiyent of thoir brooking the egg-shell, and the only 
care of the parents is devoted to protebting their offspring from danger, and lending 
thorn into those places whore they are likely to meet with food. The others, whit h, 
in faet, constitute the majority of the class, pass more of their time in the air, and 
generally repose upon the trees, or in otlier cJ|(vatod situations, where they gjso build 
their nests; and th# young birds for some time after they are Jiatched remain in the 
nest in a comparatively helpless state, their parents bringing them food, and attending 
upon them most assiduously until their feathers are sufficiently grown to enable them 
to support themselves upon the wing. « 

Another remarkable phenomenon presented by this interesting class of animals, is 
tho instinct which prompts many of them to change the place of their abode, in 
accordance with the season of the year. In some cases these migrations are of com¬ 
paratively small exteyt, the birds moving only from one part of a oonntiy to the other, 
frequently for the sake of a supply of food ; but many species, which arc commonly 
known as birds of passage, perform long journeys twice in the year, visiting temperate, 
or even cold, climates during the summer, and quitting these at the approach of winter 
for regions which enjoy a more genial temperature during this period of the year. 
The Swallows, and many others of our small birds, arc well-known examples of birds 
which vijik the temperate regions of Europe, and remain in these countries to breed 
during the summer; and a considerable number of other species, including several of 
our aquatic birds, arrive in the temperate regions of Europe at the approach of winter, 
their summer residence and breeding places being situated far to the north. The 
winter quarters of our summer visitants appear to be principally the coasts of the 
Meditnrranean, and especially the northern parts of Africa. In their long journeys to 
roach these countries, they arc of course compelled to pass over a considerable expanse 
of sea; and before venturing upon this arduous portion of their voyage, they ore 
frequently found collected in vast flocks upon promontories which project towards tho 
place of their destination. On their arrival on the opposite shore, many species are so 
exhausted by their exertions that they may be taken by the hand, 

DlwiBions.—We have already bbserved that the class of Birds falls into two great 
natural sections, in one of which the young arc produced in such a condition that they 
are capable of moving about immediately on their quitting the egg; whilst, in the 
other series, tie young remain in tlie nest until tftey are completely fledged, and are 
supplied with food by their parents until that time. The gencial habits of the adult 
animals are equally characteristic of these two sections : the birds belonging to the 
latter are generally distinguished by their gieat power of wing, which fits tliem 
especially for an aerial residence, whilst their feet are more particularly adapted for 
perohing; those of tho foimer series, on the contraiy, are distinguished by their 
stronger feet, which adapt them more especially for walking upon the ground, and 
their wings are frequently weaker than in the opp. -site section, although many of the 
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species possess gre^ power of flight. The names of Autopkagi and Imessores haye 
been proposed for tTOse two sections, each of which includes several orders.* 

The first section, that of the Autophagi, in which the young biids are capable of 
feeding themselves from the moment of leaving the egg, includes four oj'ders; namely, 
the Natatores, or Swimmers, in which the legs arc usually short, and the toes always 
furnished with a membrane; the Grallatores, or Wading Bird8,^’hich have the legs elon¬ 
gated, with the exti'emity of,the tibiaj usually naked, and the toes free; the Cursoresy 
or hunnera, with rudimentary wings, and powerful cursorial legs; and the Jiasvrcs, or 
Gallinaceous Biifls, with short legs, divided. to|s, adapted either for walking or 
perching, and well-developed w'ings. 

The Insossorial section also includes four orders, of which the first, including 
the Pigeons, or Columbia, is distinguished by the presence of a cartilaginous 
scale at*thc base o^thc beak, covering, the nasal cavities, and exhibits consider¬ 
able analogy w'ith the Gallinaceous birds, especially in the stificture of the feet. 
Of the three other orders, the Scansores^ or Climbing Birds, are characterized by the 
structure of their feet, two of the toes being directed forwards, and two backwards; 
the Pasmrs, or Pcrchers, b^ their usually straight bills, and comparatively slender 
feet, of which three of the toes are turned forwards, and one backwards; and the 
Itaptoresy or Predaceous Birds, by their powerful hooked beaks, and strong talons armed 
with formidable claws. 

O&nnii I.—Natatokks. 

• 

General Characters. —The most striking character of the Natatoresy or Sivim- 
ming Birds, is derived from the structure of the feet, which arc always palmate, or 
furnished with webs between the toes. There are always three toes directed forwards, 
and these are usually united by a mcmbiane to their extremities; but in some cases 
the membrane is deeply cleft, and the toes are occasionally quite free, and furnished 
with a distinct web on each side. The fourth toe is geneially but little /igvcloiied, 
and often entirely wanting; when present it is usually directed backwards, and the mem¬ 
brane is sometimes continued to it along the side of the foot (Fig. 116). These w^ebbed 
feet arc the principal agents by which these bii ds propel themselves through the water, 
upon the surface of which most of them pass a great portion of their time; and by 
the same means many species dive to a considerable distance below the surface in 
search of their food, wlych consists almost entirely of Fish, Mollusca, and other small 
aquatic'animals. The feet are generally placed very far back, a position which is 
exceedingly favourable to their action in sw'imming and diving, but which renders the 
terrestrial progression of the Natatorial birds anything but elegant. In some instances 
the feet arc situated quite at the hinder extremity of the body, which then assumes an 
upright position ^hen on land. 

The body is generally stout and heavy, and covered with a very thick, close, 
downy plumage, which the bird keeps constantly anointed with the greasy secretion of 
the caudal gland, so that it is completely watei proof. The wings exhibit a very great 
variety in their development. In the Penguins they are reduced to a rudimentary 
condition, destitute of quills, and covered with a scaly skin, forming fiat, fin-liko 
organs; whilst in some other species the wings are of vast size and power, and the 
birds pass nearly their whole lives in the air. Between these two exLremes wo meet 
with every intermediate degree of development. Those species which are endowed with 

• These siatements applr only to the majority of the birds ui each section, as several tf tftc 
Autophagi feed their young for a considerable time. 
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the greatest power of flight arc usually incapable of diving, although they frequently 
take their prey by plugging suddenly into the water when on the Ving. 

The form of the bill is also very variable,—in some it is broad and flat, in others 
deep and compressed, and in others long and slender. The mandibles are sometimes 
shaiq) and smooth, sometimes furnished with dontieulations or lamellae at the margins. 
The texture of the hill also varies; but these differences will be referred to in charac¬ 
terizing the families. ^ 

Most of these birds live in societies, which are often excessively numerous, in¬ 
habiting high northern and southei^p latitudes. Many of them prefer rocky coasts, in 
the clefts and comers of which tliey lay'their eggs, often on the bare rock, but gimerally 
selecting the most inaccessible situations. The nest is always of a very rude descrip¬ 
tion -, but some species have the instinct to attach their nests to aquatic plants in such 
a manner that, although it is securely ancboro<l to one spot, it is^ capable oferising or 
falling, in accordaqpe with any change that may take place in the level of the water. 

l>ivisionSt—The Natatorial birds are divided into six families. U'ho or 

Auks, forming the first of these, have the foot placed very far back, close to the hinder 
extremity of the body ; the toes always united by a membrane, and the hinder too 
either rudimentary or entirely wanting. The Alcidm do not support themselves when 
on land merely upon the toes, as is the case with most other birds, but upon the whole 
lower surface of the tarsus, which is usually furnished with a sort of sole to adapt it 
for this purpose. The wings are very small, sometimes rudimentary and (;f)ve7e(l only 
with a scaly skin, sometimes covered with feathers and furnished with quills, so that 
the birds are capable of rising into the air, although their flight is by no njeans power- 
fid. The beak is compressed and short, sometimes hooked at the tip; and the plumage 
is exceedingly thick and close. 

In the species with rudimentary, fin-like wings, the scales with which the skin of 
those o^jgans is covered, are really rudimentary feathers. These birds, which are well 
known to voyagers under the name of Penguins, form, with some authors, a distinct 
family, to which the name of Sphenisetda has been given. They arc found in vast 
quantities in the Antarctic seas, where they pass the greater portion of their time in 
the water, and appear rarely to stay any time on land, except during the breeding season. 
In the water they arc exceedingly active, swimming 
and diving with the greatest faiality ; and making use 
of their little naked wings as fins when engaged in 
the latter operation. So completely is the water the 
natural home of the Penguins, that Mr. Darwin, in 
speaking of a species called the Jackass Penguin 
{Etidyptes demersa'), says,—“ When at sea, and fish¬ 
ing, it comes to the surface, for the purpose of 
breathing, with such a spring, and dives again so 
instantaneously, that I defy any one at first sight to 
he sure that it is not a fish leaping for sport." On 
shdre, from the extremely backward position of their 
feet, the Penguins are only able to stand in a very 
upright attitude (Fig. 122); and in this position they 
may be seen in countless multitudes arranged in 
regular ranks along the barren shores which they 
frequent. When in motion on land, however, they employ their wings in place 
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of an an tenor pair of legs; and by their assistance contrive to scuttle along 
BO rapidly that, according to Mr. Darwin, when they are in motion amongst the 
tussocks of grass, they might readily be mistaken for quadrupeds. When disturbed in 
their rusting places, these birds exhibit a bold and determined demeanour, fighting 
bravely with their beaks in their endeavours* to reach the sea; and Sir James Clark 
Boss, when taking possession of Yict&ria land in the name o^Her Majesty, found that 
the Penguins, the only inhabitants of that inhospitable region, were by no means dis¬ 
posed to submit quietly to t^eir invaders, but attacked and pecked at them vigorously 
as they were “ wading” through their ranks. Th^ir numbers were so great in Pos¬ 
session Island where the ceremony of taking possession was gone through, that Sir 
James tells us that the Penguins ** completely and densely covered the whole surface of 
the island, even to the summits of the hUls.” The females hatch their eggs by holding 
them between the thighs, and when thi^^atened with danger move away, still retaining 
the eggs in this position. During the period of incubation, the ^ale fishes for the 
female; and after the young are hatched, both parents arc engaged for a time in pro¬ 
curing them food. The roosting-placcs of the Penguins, like those of some other 
marine birds, are covered wi/h a deep bed of excrementitious matter, mixed with the 
bones of dead birds and feathers, which has been gradually accumulated during the 
long series of ages that these birds have been in undisputed possession of their rocky 
shores. This substance is a most valuable manure, which, under the name of guano, 
has lately been much imported into this country. The largest species of Penguin 
is the Spheniscus Magellanicus, or Great Magellanic Penguin, which measures about two 
feet in length, and sometimes weighs between thirty and forty pounds. 

Of the Alcidm in which the wings are constructed in the usual manner, some 
have these organs so small that they are as useless for tho purpose of flight as 
those of the Penguins. Of these the Great Auk {Alca impennis), which has occa¬ 
sionally, although rarely, been taken on the coasts of the British islands, is aQ example. 
The usual length of this bird is from two feet to two feet and a-holf. It has occuiTed 
on various parts of the British coasts, but principally about the northern islands, and 
its home appears to be in the seas of the Arctic regions. Even there, however, it 
appears to be now nearly extinct. In the water, like the Penguins, which it resembles 
in the shortness of its wings, the Great Auk is exceedingly active; and Mr. Bullock, 
when in the Orkneys, pursued a male bird for several hours, in a six-oured boat, 
withoutheing able to kill him; for though he frequently got neai* him, so expert was 
the bird in its natural element, that it appeared impossible to shoot him. The rapidity 
with which he pursued his course under water was almost incredible.”— {Montagu.) 
This bird was afterwards killed, however, and is now in the British Museum. 

Nearly allied 4-^ the preceding species is the common Hazor Bill {Uiainama torda), 
which, however, possesses wings of much greater proportionate size, the length of the 
bird being only seventeen or eighteen inches, whilst the wing, from the flexure of the 
wrist to the tip of the primaries, is from seven to eight inches, and consequently as 
long, or longer, than the corresponding part in the Great Auk. This bird is very 
abundant in the Arctic seas, and occurs on our coasts in considerable numbers in dhe 
autumn, passing gradually more and more towards the south as the winter advances. 
Mr. Yarrell mentions that it has been found on the coasts of Italy and Sicily. 

The commonest of our British Alcidae, the Puffin {Fratercula arcltca, Fig. 123), is 
a summer visitant, arriving on our shores in the months of April and May, and quitting 
them for more southern regions about the middle of August. It is about a foot in 
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length, and has a singularly compressed bill, with three grooTes on each side of each 
mandible; with this it often excavates deep burrows in the sandy ground near the 
coast, in which it lays and 
hatches a single white egg. 

When rabbit-w'arrens, as is 
often the case, approaiji suf> 
ficiently close to the sea-shore 
to suit the convenience of the 
Puffins, they have no hesitation 
in taking possession of them, 
and their strong bills enable 
them to drive out the original 
inhabitants with great case. 

When captured, ^cy bite and 
scratch very severely. It is 
found on all pai-ts of the British 
coasts; and in some of the 
Scottish islands forms, with 
other water-fowl, a considerable portion of the food of the inhabitants; it is eaten 
fresh, or salted and dried for winter use. The Puffin also occuis in all the northern 
coasts of Europe, and on the eastern coast of North America. It flies, swims, and 
dives well. 

The Guillemots ( Uria) differ from the Auks and Puffins in their straight, pointed 
hills, but resemble them in the form of their bodies and in their general habits. They 
lay their eggs upon the bare surface of the ledges of rocks, and here the young ones 
remain fur some time. It appears, however, that the young birds generally get into 
the watcf some time before they are full grown, and, according to some observers, tho 
old bir^s carry them down upon their backs, whilst others say that they take them up 
by the skin of the neck, and thus convey them to the water. Mr. Yarrell states that the 
young Guillemots are constantly to be seen o& the sea, so small that they could not 
possibly have descended by themselves from the lofty hiding places without destruction, 
and yet perfectly capable of taking care of themselves, swimming away and diving at 
the approach of a boat with the greatest ease. The Guillemots leave the rocks where 
they have passed the breeding season, at the end of August or the beginning of Sep¬ 
tember, and do not return to them until April or May; the intervening period is 
passed on the open sea. They are found in all parts of the north of Europe and in the 
Arctic seas, extending as far south as the coasts of Holland and France, but rarely 
visiting the Mediterranean. « 

Nearly allied to the Guillemots is the Little Auk {Mergulus alh)^ the smallest bird of this 
family; it is distinguished from the rest by its short conical bill. It inhabits the Northern 
seas, and only visits our coasts during the winter. It resembles the Guillemots in its 
habits, and appears to be an oceanic species, onl^^ approaching the shores during the 
breeding season, or when compelled to do so by stress of weather. It is very abundant 
in the Arctic seas, occurring on the coasts of Greenland, Nova Zonula, and Spitsbergen. 
Colonel Sabine states, that on one occasion the Little Auk occurred in such quantities 
in Baffin’s Bay and Davis’s Straits during one of the voyages of discovery, that many 
hundreds were killed daily for the use of the ships’ crews. 

The Colyvnbida have the wings rather short, but stUl distinctly longer than in tho 



Fig. 123.—The pJffln {Fratercula aretka). 
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Alcidso. The beak is rather long, conical, and pointed, with very small linear nostrils ; 
the head is sometimes crested, or adorned with tufts of feathers; and the hinder toe, 
although small, is always distinct. The legs, as in the Alcida;, are placed far back, so 
that the birds, when standing on the ground, assume a more or less erect position. 
The tarsi are much compressed, and the tibi® almost entirely concealed beneath tho 
skin of the body. The Colymbid® inhabit the cold and temperate regions of the 
northern hemisphere, some of them residing in the neighbourhood of fresh waters, and 
only visiting the sea-coast, or the estuaries of rivers, when a severe winter drives 
them from their accustomed haunts; others are exclusively marine. They feed upon 
Fish, MoUusca, Insects, and Crustacea. In their’ habits these birds jirescnt a con¬ 
siderable resemblance to many of tho Alcid® ; their flight is swift, but not long- 
continued, and they swim and dive with the greatest facility. 

This i:’mily may bo divided into two very distinct sections, in accordance with the 
structure of the foot. In the Grehbs {Fodicipinee), the toes are not united by a 

membrane except close to the base, 
the remainder of the membrane 
taking the form of broad lobes 
surrounding each toe separately 
(Fig. 124). These birds, of which 
five species occur in our coun¬ 
try, are generally found in the 
vicinity of fresh water, although 
they occasionally visit the sea, 
and often frequent the mouths 
of rivers. They are rarely seen 
on land, and then always keep 
close to the water’s edge, so that 
when alarmed they may make 
their escape into their favourite 
element, into which they dive with 
so httle disturbance as almost 
always to elude observation, Jinless 
they have been previously noticed. 
The head is often adorned with 
horn-like tufts, or surrounded by a 
ruff of feathers; the ventral surface 
is always of a beautiful silky white 
colour, and the plumage of this 
part is greatly admired for making 
muffs, and for trimming articles of winter dress. It is a remarkable circumstance 
that numerous feathers are always found in the stomachs of these birds, and these are 
generally their own feathers or these of other Grebes; the object of this provision is 
unknown, but it hsig been supposed that the feathers assist digestion in some way. 
They form a large nest, composed of rushes, sedges, reeds, and other vegetable matters, 
amongst the reeds and sedges which border the waters frequented by them; the 
number of eggs varies from three to seven or eight, according to the species. The 
yoimg soon take to the water. 

The commonest of the British species is the Little Grebe, or Dnbchick {Podieepf 
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mtMor, Fig. 125), a small bird of nine or ten inches in 
in most ports of the country, about lakes and fish 
ponds. This little bird is exceedingly active in the 
water, swimming and diving with great ease, and 
remaining submerged for a considerable time; it 
progresses under water with great rapidity by the 
aid of both wings and feet: the larger Grebes db 
not appear to make use of their wings in this 
manner. Some birds nearly allie^ tQ the Grebes 
are found in tropical Africa and South America. 
Mr. G. R. Gray has established a third sub-famUy 
{HeltornitKB) for their reception. 

The OolymhintBy or Divers, which have the throe 
anterior toes completely united by a membrano, 
closely resemble the Grebes in their general ap¬ 
pearance ; but they are all inhabitants of the coast, 
and seek their food in the salt water. They arc 
much larger birds than the Grebes, measuring 
usually between two feet and a-half and three feet 
in length, and are essentially inhabitants of the 
high northern latitudes, visiting our shores in the 
autumn, remaining through the winter, and quitting 


length, which is found abundantly 



Fig. 125.—Little Grebe, or Dabebiok 
{^Podiceps minor). 


US in the spring to seek their northern breeding stations. A good many, however, 



Fig. 126.--Greut Northern Diver {(htyinbna ffltuialii). 


remain to breed on the coasts and 
lakes of the Highlands and Islands 
of Scotland, forming a neat nest of 
vegetable mateiialB on the beach or 
amongst the herbage of the shore; 
they lay two or three eggs, and the 
young take to the water soon after 
they are hatched. They fly rapidly, 
although their wings are very small 
in comparison to the size of their 
bodies, and exhibit the greatest 
activity in the water, swimming 
swiftly either upon the surface or 
with the whole of the body sub¬ 
merged, and diving and progressing 
under water with great ease. The 
Great Northern. Diver (Colymbua 
glaeialis, Fig. 126), which is one of 
the finest species, moves through 
the water ndth p, speed equal to or 
exceeding that of a four-oared boat; 
and as it dives immediately on 
observing any caiise for alarm, and 
rises again perhaps a quarter of a 

mile from the spot where it went 
_ . 2 * 
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dowrn, specimens are by no means easily procured. Tbe other Divers appear to be 
equally active in the water, but on shore they are exceedingly helpless, and scarcely 
able to stand; when in motion on land, they rest upon their bellies, and push them¬ 
selves along with the feet. 

The Divers are followed by the interesting family of the PtleeanidoBy of which the 
essential character consists in the peculiar formation of the 4bot, the hinder toe being 
directed more or less inwar<^, and united by a web with the innermost of the three 
anterior toes (Fig. 115). . The head is generally of moderate size, and supported upon 
a long slender nodf; the bill is usually veiy Wg. rather slender, strongly keeled 
and pointed, or ^l^e upper mandible is terminated by a more or less hooked point 
(unguis). The blanches of the lower mandible arc only united close to the tip; and the 
skin which clqsiiB the space left between them is frequently dilated into a large pouch, 
which Serves -as a Receptacle for the'^prey. The oesophagus, which is very large, is 
sometiTnes employed in the same manner. There is generally a< patch of naked skin 
surrounding the eyes and the base of the bill, and tbe nostrils are very small and 
linear, or entirely absent. The feet arc short and stout, placed towards the middle of 
the body, and the wings ard*long and powerful. 

In their habits the Pelecanida} exhibit considerable diversity, but they are all vora¬ 
cious birds, feeding entirely upon fishes, which they capture in various ways. They 
form a rude nest, sometiifies on rocks close to the water, sometimes^ on trees at a 
considerable distance from it, and the young usually remain in ^he nest until they are 
capabb' of flight. 

This family includes several very interesting birds, amongst which the best known 
^ are the typical Pelicans (Fig, 

' 127), of which several species, 
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are found in different parts of 
the world. The Pe,Mcans are 
large birds, the common spe¬ 
cies measuring from five to 
six feet in length, with an 
expanse of wing of from 
twelve to thirteen feet. They 
live indifferently on the banks 
of rivers and lakes and on the 
sea shores, generally in small 
flocks; and, according to 
Lesson, do not go to any 
very great distance from the 
shore. They swim and fly 
well,and, like tbie other species 
of this family and a few 


Ducks, are able to perch upon trees. The skin beneath the lower mandible is dilated 
into a largo pouch, in which the fish are stored when captured ; from this the food 
passes gradually into the oesophagus, as the process of digestion goes on. When fish¬ 
ing, the Pelicans fly over the water at a height of from twenty to forty feet, untU they 
see a fiab near enough to the surface, when they immediately dart down upon it with 
the most unerring certainty, store it away in the pouch, and proceed in search of more. 

The common Pelican has a delicate white plumage, more or less tinged with rose 
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colour; the first quill Ibftthers of the wings are black. The upper mandible is bluiahy 
tinged with yellow and red, and with the terminal hook bright red, and the pouch 
is yellow. This bird is found in the east of Europe, in Asia and Africa, occasionally 
wandering as far west as Germany, but never reaching this country. It forms a nest 
on the ground with sedges and grass, usually close to the water, and lays two or three 
white eggs. The young,•when hatched, are fed by the parents from the gular pouch; 
and it is said that the male brings food to the female in the same manner, when the 
latter is engaged in incubation. In feeding their young, the Pelicans arc said to 
press the pouch against the breast ai^ist in the disgorgement of the prey ; and it is 
supposed that the contrast of the red tip of the bill to the snowy feathers of the breast, 
when the, birds are thus engaged, must have given rise to the poetical notion which pre¬ 
vailed amongst the ancients, that the female Pelican nourished her young with Ij^r blood. 

Nearly idlied to the Pelicans are the Cormorants (Phalacrocorilic)^ in which the bill 
is about the length 8f the head, straight and compressed, with the tip of the upper 
mandible hooked; the lower mandible is not furnished with a pouch, but the throat is 
capable of considerable dilatation. The base of the bill isyurrounded by a naked skin, 
and the nostrils, as in the Pelicans, are scarcely perceptible. Several species of 
Cormorants are known, and they are generally distributed over the face of the globe. 
They are usually found in the neighbourhood of fresh waters, and feed upon Mol- 
lusca and Fishes, especially Eels, which they pursue under water with the greatest 
activity. They fly well, and often porch and make their nests on trees; but the nest 
is also frequently constructed on the ground or in the holes of rocks, according to the 
situations inhabited by the birds. When fishing, they often rise to the surface with 
the fish across the bill, throw it up into the air, and catch it again with the head 
foremost, so as to swallow it with greater facility. According to Mr. Waterton, the 
struggle between a Oormorant and a large Eel often lasts a considerable time before 
the bird sqA dispose comfortably of its prey. After the Eel has been got down for the 
first time, it frequently struggles violently to release itself from its disagreeable 
quarters, and continues to wriggle up backwards until a considerable portion of its tail 
is visible at the Cormorant’s mouth, and this process may be repeated two or three 
times before the victim becomes so exhausted as to submit quietly to its fate. In some 
cases, however, it appears that when the Cormorant finds his prey is so largo as to 
threaten to be troublesome, he takes the precaution to disability by taking it Jn the 
shore and beating it about with his hill. 

The commonest European species is the Phalacroeorax carhOf which is found not 
only in Europe but in most of the northern pacts of both hemispheres. It measures 
about three feet in length, and is of a blackish colour, more or less tilled with green, 
and the top of the head is fumished^with a cre^t during the breeding season. Two or 
three other species are found in Europe. 

Of the exotic species, the most remarkable is the Fishing Cormorant {Phalacroeorax 
stnenm), an inhabitant of China, where it is regularly trained and employed in fishing. 
Mr. Fortune, who saw them frequently engaged in this manner during bis travels in 
the interior of China, says that their docility is so remarkable, thit had he not wit* 
nessed their proceedings he would have had great difficulty in believing the statements 
of previous authors. They are taken out in small boats, each with a string tied round 
his neck to prevent his swallowing the fish when caught; and on receiving the word of 
command from their masters, immediately quit the boats and scatter themselves over 
the surface of the water, looking out for prey. The moment they perceive a fish below 
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them they dive down upon it, and, on lieing again with their prey, they hxing it to 
their masters with the docility of a dog, allow themselves to be dragged in, disgorge 
the fish, and then return to their occupation. “ What is more wonderful still,” adds 
Mr. Fortune, if one of the Cormorants gets hold of a fish of large size, so large that 
he would have some difficulty in taking it to the boat, some of the others, seeing his 
dilemma, hasten to his assistance, a^d with their efforts unitSd capture the animal and 
haul him off to the boat.” * Occasionally one of the birds will swim about without 
attending to its business; the fishermen then staike the water near it with a long 
bamboo used for propelling the boat, and calL buf to it in an angry tone, when the 
Cormorant, ** like the truant schoolboy w'ho neglects his lessons and is found out, 
gives up his play and resumes' his labours.” They fish for about seven hours daily, 
for sevey^ or eight months in the year—namely, from October to May; they do not 
fish during the sumfiier months. At live o’clock in the afternoon, when they cease 
fishing and come on shore, each bird receives about half a poxmd oi fish and some pulse 
jelly, but during the day they are, of course, not fed. It appears that in some parts 
of China there arc large eslj^blishments for breeding and training these birds. They 
begin to lay when about three years old; the eggs arc hatched by hens, and the young, 
when excluded, are put upon cotton and fed with cels’ blood for five days. At the 
end of this period they are fed with fincly-chopped eels. It is interesting to see the 
instincts of a bird which, in a state of nature, is so exceedingly destructive, thus 
rendered subservient to the convenience of mankind; and it sCems probable that our 
European species might be rendered equally docile—^in fact, several instances are on 
record of the Great English Cotmorant (P. cario) having been trained to fish, but this 
has been only done for amusement. 

Amongst the most remarkable birds of this family are the Frigate birds {TachypettSy 
Fig. 128), which are distinguished by the immense length and power of their wings. 



Fip. 126.—Trigate bird {Taohypetet Aquilai). 


The tail is long and forked, the feet small, with the webs deeply notched, and both the 
mandibles are curved downwards at the tip. The immense eitent of wing possessed 
by these birds (they are said sometimes to stretch from ten to twelve feet) gives them 
an extraordinary power of flight j and they not only dart through the air with great 
velodltjr, but fly to an immense distance from any land. They are exceedingly abun- 
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dant on the coasts of tropical America^ wher^ they may be seen sailing along at a 
considerable height above the surface of the vraves, and darting down with the rapidity 
of lightning upon any fish that may come within reach. They also frequently attack 
other marine birds with such violence that they are glad to yield their prey to their 
active assailant, and make their escape. The Frigate birds are said to build'in^trees, 
and to lay one or two e^s. '' 

The Gannets (Sula) resemble the Cormorant^ in their general form and in their 
voracity; but the upper mandible is much less curved at the apex, and the edges of 
both mandibles arc finely denticulated. T^e face and throat arc naked, the nostrils 
concealed, and the daw of the midAc toe is pectinated. The common Gannct, Soland 
Goose, or Sooby (Sula Bassane^y is found in abundance on many parts of our island, 
especially on the western coasts; they congregate in vast numbers in particular places 
during the breeding season. On the eastern coast of Britain, their' principal breeding 
station is the Bass^ock, in the Firth of For^, their vast abundance upon which has 
given rise to the specific name. The name of Booby has been applied to tl^cm from the 
ease with which they may be approached, and even captured, especially when sitting. 

The Gannets rardy swim much, and are quite incapable of diving. They take the 
fishes of which their prey consists by flying over the surface of the sea, and plunging 
suddenly down upon any that come within sight. They arc constant attendants upon 
the shoals of herrings and pilchards, and, by their movements, often give the fishermen 
notice of the approach of these fishes, and of the direction in which they are proceeding. 
They form a nest with grass and sea-weeds upon the rocks, and lay a single egg. 
The young birds are taken in considerable numbers, and sold for food. The average 
number taken annually from the Bass Bock is from fifteen to sixteen hu'ndi’ed, and 
these are sold at from ninepence to a shilling each. The young birds arc covered with 
a beautiful white down, which is said to be quite equal to swan’s-down for the manu'- 
facture of tippets, &c. The adult Gannets attain a length of nearly three feet, but 
they are not used for food, and their capture is undertaken solely for the sake of the 
feathers. They are frequently taken by laying a herring upon a board, and dragging 
this along behind a boat; the Gannets, seeing the fish, plunge down upon it, and 
either break their necks by the shock, or strike their 
bills fairly through the board. 

The preceding species all belong to the typical 
sub-family of the Pekcanince; but there are two other 



groups, each containing only a single genus, which 
have also been regarded as forming sub-families. In 
one of those, the Darters {PU>tmat)y the general form 
of the body and feet resembles that of the Cormo- 
mpts; but the head is smaller, and supported upon 
a very long slender neck, and the beak is perfectly 
straight and pointed, with the edges of the mahdibles 
denticulated. The appearance of these birds is so 
singular, that some of the old voyagers regarded 
them as anomalous creatures, partaking of the nature 
of the Snake and the Duck; and the Hottentots are 
said by Lesson to give them the name of SchlmghaU- 
vogely or Snake-necksd birds. They ore found in the 
warmer parts of the world, principally in America 
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Fiff. 129.—Darter {PMuX). 
and Afirica, where they haunt ih 
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margins of lirers and lakes, perching &pon the trees, or flying oyer the surfaoe until a 
fish comes in sight, when they immediately plunge down upon it, and rarely nuss 
their aim. When swimming, the body is generally concealed under water, and some¬ 
times only the head is visible. Their favourite position is upon the branches of trees 
overhanging the water, and when disturbed they are said to glide into the water so 
silently that the agitation of the water is not greater than would be produced by an eel. 
The Darters, like several other birds of this family, are said t3 nidificate in trees. 

The Tropic birds {Phaetoxine^ form another small group allied to the preceding. 
They are distinguished from the other F^lecanidse by having the face clothed with 
feathers, and by the presence of a pair of long .featlLors, resembling straws, in the tail, 
whence the name of PaiUe-m-queite^ or Straw-tail^ given to these birds by the French. 
The Tropic birds have very small feet and long wings. They are endowed with great 
.power of flight, and are frequently met with at considerable distances, from land. 
They live, indeed, alamst entirely upon*the wing, but are said to return to roost on 
shore every night. They are confined almost entirely between Ihc tropics; and so 
rarely are they seen beyond those limits, that their appearance is regarded by sailors 
as a certain indication of their approach to the tropical zone. The Fhaetoninse are 
small birds, none of them exceeding the size of a Pigeon; they feed entirely upon fish, 
and make their nests amongst the rocks of the sea-shore. The long feathers of the 
tail are employed for ornamental purposes in most of the South Sea Islands. 

The Lariday or Gulls, have the wings also of largo size, and pass the greater part of 
their time in the air. The feet are usually rather small, furnished with three anterior 
toes, united by a membrane and a free hinder toe. The beak is of variable form, 
generally compressed, and the nostrils arc linear or oblong. The Laridse are active, 
noisy birds; most of them feed upon small fish, which they capture whilst skimming 
over the surface of the water. They are very buoyant on the water, but swim little, and 
are incapable of diving. They also form three sub-families. The Terns {Sterninee) have 

the behk long, 
nearly straight, 
and pointed, the 
tarsi short, and 
the tail more 
or less forked; 
the latter cha¬ 
racter, coupled 
with their small 
size and con¬ 
stant activity 
on the wing, 
has obtained for 
them the name 
of Sea Swal¬ 
lows. The species are tolerably num erous, and live in all parts of the world. They generally 
collect in numerous ^ands, and feed principally upon small Fishes, Mollusoa and Crus¬ 
tacea ; but some species, such,as the St&ma anglicuy capture insects upon the wing, thus 
presenting as close a resemblance in their habits as in their form to the Swallows. The 
species which feed upon insects appear to frequent fresh-water lakes and mardies, and 
many of th|^’^ are found on the vast marshes of Hungary and other inland countries. 



' Fig. 130.—Sea Swallow {Stmia hinmdo). 
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They make no nestsi but the females lay their eggs, from two to four in number^ upon, 
the bare ground, or on the lodges of rooks; they exhibit great attachment to their 
young, and defend them with such courage as often to baffle birds of prey in their 
attempts to cany off any of the brood. About a dozen species occur in Britain, but 
they are only summer visitors, arriving on our coasts in the spring and quitting them 
again in the autumn for ipore genial climates. 

A second sub-family (the RhynehopsincB) is formed by the remarkable genus Bhyn~ 
ehoptf the species of which are found principally on the coast of both sides of the 
American continent. The beak in jt^esp birds is long, straight, and much compressed, 
in the form of the blade of a knife, the dpper mandible being much shorter than the 
lower; the legs are slender, the wings very long, and the tail forked. The peculiar 
form of the beak, and the manner in which it is employed, have obtained for these 
birds the names of Shearwaters and Skimmers from the inhabitants of tlw United 
States; they skim along the surface of the ocean by means of their lung and powerful 
wings, every now and then dipping the end of the elongated lower mandible into the 
water in search of the small Fishes and Crustacea, upon which they feed. According to 
Lesson, who observed these birds on the coast of Chili, 4hey make another most in¬ 
genious use of their singular beaks. The Hat, sandy shores of that country contain an 
abundance of bivalve Molluscs, of the genus Mactra^ which arc left nearly dry by the 
retreat of the tide. The Shearwaters watch until the Molluscs thus exposed open their 
valves a little, and thep insert the extremity of the knife-like bill into the aperture; 
the Mactra, of course, closes its shell in alarm at this intrusion, when the bird drags 
his victim from the sand, and by knocking the shell upon the beach, soon drives his 
beak through the ligament, opens the shell, and feeds at his leisurd upon the unfortu¬ 
nate inhabitant. The common Shearwater [Rhynchops nigra) is about nineteen inches 
in length; but its enormous wings extend upwards of forty inches, and, as might be 
expeited from this circumstance, its power of flight is very great. Like the Terns, 
which they resemble in their general habits, the Shearwaters make no nest, but lay 
their eggs in a hollow of the sand; and the young, when hatched, are attended to 
with great care by the parents. 

The sub-family of the Gulls (LarineB), including the birds commonly known as 
Gulls, Sea-mews, &c., is distinguished from the Terns by the more robust and arched 
form of the beak (Fig. 131), which is always more or less convex above, and often 
strongly hooked, at the tip. These 
birds are found in great abund¬ 
ance upon almost all shores, feed¬ 
ing upon Fishes, Crustacea, and 
Mollusca,which they capture alive, 
and not 'infrequently condescend¬ 
ing to make a meal upon the car¬ 
cases of Whales and Seals which 
may be fl.oating in their neigh¬ 
bourhood ; in fact, one species, the 
Ivory Gull {PagophUa ebumea)^ 
which is abundant on the coasts of Greenland, has received the name of the Whole 
Gull, from its habit of feeding upon the dead bodies of Cetaoea. 

They are exceedingly voracious birds, skimming constantly over the surface of the 
waVea in search of their finny prey, and often following the shoals of fish to great 
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distances. The species of the genus Leatrisy however, have the remarkaUe habit of 
accompanying the other Gulls and Terns when fishing, attacking them and compelling 
them to disgorge a portion of their prey, which the robber seizes before it reaches the 
water. These birds are endowed with a great power of flight, and their toes are 
armed with strong curved claws, although it does not appear that they seize the 
birds that they attack as above described. Some of the species often wander to a 
considerable distance inland, espccrlally during stormy weather; and the smaller 
species not unfrequcntly visit ploughed fields, for the purpose of picking up worms and 
the larvae of insects. „ , . 

The Gulls generally congregate in vast nhmbers at their breeding-places, which 
are generally rocky headlands or islands. They make a rude nest, and lay from two 
to four eggs. The British species are rather numerous, hut several of them only 
appear t(r visit our co^st during the breeding season; whilst others, which breed in the 
high northern latitudes, are seen on the British coasts in the winter. A few remain 
here all tlic year round. 

In the fifth family of the Natatorial birds, the VroctllaridtBy including the Petr^ 
and their allies, the general dorm of the body resembles that of the Gulls; but the feet 
are destitute of the hindt'r toe, and the structure of the beak is very different. The 
tip of the upper mandible is convex and strongly hooked, and the lower mandible ia 
truncated at the apex ; the apical portion of both mandibles being distinctly separated 
from the basal portion. The structure of the nostrils is also very peculiar; they are 
produced into tubes, more or less united together, and lying upon the dorsal surface of 

the upper mandible 
(Fig. 132). 

In their habits, 
the Frocellarides 
present a consjj^er- 
able resemblance to 
some of the Gulls; 
but they are more 
strictly oceanic, 
passingnearlytheir 
whole lives in skim¬ 
ming over the sur¬ 
face of the waves, 
and often appear¬ 
ing to delight in 
very rough water, 
from which cir¬ 
cumstance they 
have long been 
regarded by sailors 

as the harbingers ()f a storm. Many of the species, in fact, appear scarcely ever to 
visit the shore, except for the purpose of laying their eggs and hatching their young; 
and for this purpose they generally select rocky shores, whore they deposit their eggs 
upon thie bare rock, without constructing any nest. 

The most remarkable species is the Albatross {IHombdaa ezK^ons), a laige bird which 
is found in considerable numbers in the vast expanse of ocean which lies to the south 
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of the Cape of Good Hope. Supported upon its enormous wings, which measure as 
much as fifteen feet in extent, the Albatross sails almost constantly over this stormy 
sea, occasionally plunging into the waves to seize the fishes which constitute its 
nourishment. They are exceedingly voracious, and it is said that they will even 
atta<^ Bailors, who may happen to fall overboard in places where they abound, if 
not immediately rescue^ by their comrades. It was long supposed that the Alba< 
trosses were peculiar to the southern hcmisphqre, but a species has been found in 
considerable numbers in the North Pacific Ocean, about *Beliring’8 Straits, in pursuit 
of the vast shoals of fish which occur in those regions; it appears curtain, however, 
that they seldom if ever approach tlio tropics. 

Of the tnie Petrels {Procellarinte)^ the largest is the' Giant Petrel [Ossifragm 
which inhabits the tempestuous seas to the south of Cape Horn, and, according 
to Lesson, measiu'es about twenty>cight inches in length, and fifty-six iiij^xponso of 
wing;—at a dista^jpe it may readily ho mistaken for the Albilross. But the birds 
commonly known as Petrels, the Storm Birds, and Mother Carey’s Chickens of the 
sailors, generally present a complete contrast to these giants of the order, some of 
them being the smallest of Natatoiial birds; the oldest^nown species, the Proeellaria 
pelagiea^ measures only .six inches in length. These birds arc generally regarded 
with abhorrence by sailors, w'ho regard their appearance as the certain precursor of 
bad weather; and it is said that they always collect and utter their peculiar note on 
the approach of a storm. The name oi pett el, applied to them, has a somewhat singular 
derivation. They have been said to run upon the surface of the waves with their wings 
closed, and this supposed faculty having been compared with St. Peter s miraculous 
walking upon the Sea of (xenesareth, a diminutive of the apostle’s name was applied 
to the bird. The Stoimy Petrols feed upon Mollusua jind Crustacea, and upon any 
small particles of nutritive matter wliicsh they may pick up when skimming over the 
surface the waves. It is probable that their unwelcome appearance in the neigh¬ 
bourhood of vessels may bo caused, to a great extent, by the attraction of the refuse 
which is commonly thrown overboard so plentifully. The stomach is generally 
filled with an oily matter; and when the birds are seized, they discharge this— 
sometimes, according to some observers, squirting it through the nostrils. They 
breed in the crevices of rocks, or in holes of the shore, the female laying a single 
white egg. 

The Fulmar {Fulmarus glacialis), another British species ol this family, is q^ecially 
abundant in the Arctic seas, where it is a close attendant upon the whale fishers, 
snapping up any morsels of blubber that may fall into the water, and in its avidity for 
this tempting fare, it often approaches so closely to the men engaged in cutting away 
the blubber, as to be easily knocked on the head with a boat-hook,^or even taken by 
the hand. These birds breed in one spot on tho British coasts, the island of St. Nilda, 
where they are of great importance to the inhabitants, who not only eat the flesh 
and the eggs, but also collect the oil vomited by the birds when seized, and boil 
down tho young birds for the sake of tho fat yielded by them. The oil is burnt in 
lamps, and is also regarded as possessed of valuable medicinal properties. As tho 
birds make their nests only on the ledges of nearly perpendicular^ rocks, their pursuit 
is a matter of great danger, the fowler being lowered by a rope from the top of the 
precipice. 

The great family of the AnaUdtt, which closes the order Natatores, is readily 
distinguishable from the preceding fiunili^s by the struoture of the bill. This organ is 
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UBUftlly of a flattened form, coyered with a soft skin, and furni'shed at the edges with 
a series of lamellss, which serve to sift or strain the mud in which these birds generally 
seek for their food (Fig. 133). The feet are furnished with four toes, of which three 
are directed forwards, and united by a web, whilst the fourth is directed backwards. 



Fig. 133.—Head of Wild Duck (Anas MoscAas), showing the lamcllflB of the bill- 


usually of small size, and quite free. The tongue is large and fleshy, the cesophagus 
narrow, and the gizzard strong and muscular, adapted for the trituration of the food, 
which in these birds is usually more or less of a vegetable nature. The trachea, in 
the males, is variously enlarged or twisted at its lower part, and the different modi¬ 
fications of this organ are often of great importance in the determination of the species* 
The wings are of moderate size, and the birds generally possess considerable power of 
flight, although in this respect they by no means equal those of the three preceding 
families. 

The birds of this family, which, from its including the only domesticated species of 
the Natatorial order, must be regarded as of the greatest importance to man, are 
generally inhabitants of the fresh waters, and, for the most part, prefer ponds and 
shallow lakes, in which they can investigate the bottom with their peculiar bills without 
actually diving beneath the surface. Their food generally consists of Worms, MoUusca, 
and aquatic Insects, which they separate from tho mud by the agency of the lamellae 
at the margins of the bill; but most of them also feed upon seeds, fruits, and other 
vegetable substances. The family contains a great number of species, and has been 
divided into several sub-families, of which the following are the principal. 

The Mergansers {Merginee) have an attenuated and nearly cylindrical bill, Ihe upper 
mandible of which ie*terminated by a strongly-hooked nail {tmguis ); the lameUee are 
very strong and tooth-like (Fig. 134). These birds are exceedingly active and 
predaceous, feeding upon fishes and other aquatic animals, in pursuit of which they not * 
only dip under water in the ordinary manner of the Anatidee, but even dive with great 
facility. They generally frequent lakes and rivers, but are occasionally seen on the 
sea shore; they are inhabitants of the cold northern latitudes, and the majority of ’^e 
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British specimens are only winter visitors, although some appear to remain with us all 
the year, and several localities are recorded in which these birds breed regularly every 
summer. The nest is composed of grass, roots, and other vegetable materials, lined 
with down, which the female is said to pluck from her own breftB*- • 


I 





Fig. 134.^IIcad of Goosander {Mergus 


the edge of the water, concealed amongst the bushes or herbage. The eggs vary in 
number from five to twelve in the different species, and the young take to the water 
soon after they are hatched. Four species of this group have been recorded as British, 
butt one of these, the Hooded Merganser {Mergus cucullaiu^^ is a Horth American 
species, specimens of which have occasionally strayed to this country. 

In the FuligtUineB, or Pochards, the bill is as broad as high at the base, or nearly 
S0( gradually depressed towards the apex, where the upper mandible is terminated by 
a curved nail, and the lamella) are transverse and thin The legs are short, and the 

hind-toe is furnished with a broad, membranous, in¬ 
ferior lobe (Fig. 135). The Fuligulinm closely resem¬ 
ble the Common Ducks in- their form, but are gene¬ 
rally marine in their habits, and feed voraciously upon 
MoUusca and Crustacea, which they procure by diving. 
They also eat aquatic plants. They are clothed with very 
thick dense plumage, and many of them are adorned 
with elegant colours, especially thj| males, the females 
being usually of a more sober hue than their partners. 
One of the most reitnarkable species is the Long-tailed 

Fla.l«.-HinderToeofaPuH. Duck of which the male has the two 

gullne Bird. middle tail-featihera very narrow, and much elonpteas 

Most of the spedes breed in the cold regiona of the north, and only visit our 
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sliores during the winter, but a few remidn in this country all the year. Like the 
Mergansers, they make their nests close to the water, and lino them with down pulled 
from their own bodies. The eggs are rather numerous, and the young soon take to 
the water. ' 

Of the true Pochards {Aythya) one of the most celebrated is the Canvas-backed 
Duck of North America {A. valhsneria), w'hich visits the^United States from the 
northern parts of the continent in gr''at abundance about the middle of October. After 
recruiting themselves for about a month in the United States they become fat, and are 
then regarded as a great delicacy. Two nearly-allied species are found in Britain 
during the winter, sometimes on fresh-water pool^ and rivers and sometimes in the 
neighbourhood of bays and estuaries. 

Another species, which is perliaps still better known to the majority of our readers, 
is the Eid^r Duck {Sotnatfria mollissima^ig. 

136) an inhabitant ol the arctic portions of 
both Europe and America, where it occurs in 
the greatest abundance. The down of this 
bird is regarded as preferable to that of any 
other for making quilts and similar articles, 
in which M’^armth and lightness are required; 
and the inhabitants of the countries in which 
the Eider Duck biecds collect the down in 
large quantities by plundering the nests, 
which the females line with this material. 

The female continues laying and plucking 
fresh supplies of down fioin her body for 
some time, and in this manner it is said that 
about half a pound of down may be procured 
from each female. Thi.s is worth about four dollars a pound. The Eider Diick and a 
nearly allied species, the King Duck [Sotnuieria spectabilis), occur not unfrequently 
upon the British coasts, and occasionally breed on the Uikneys and Hebrides; but not 
in sufficient numbers to render it worth while to collect their down. Their flesh k 
very good. 

The Anatina, or true Ducks, closely resemble the preceding groups in their general 
conformation, and in the form of tlie bill; but the hinder too is 
only furnished with a very small membranous lobe (Fig. 137). 
The tibim, as in the Fuligulinm, are naked at the extremity. 
I’hesc birds all frequent fresh water, where they feed upon thq^ 
Worms, Mollusca, and Larvro which they pick out of the mud. 
A considerable portion of their food, however, consists of vege¬ 
table matters, such as grass, roots, seeds, &c. They are grega¬ 
rious in their habits, and generally migrate in large flocks. 
The males are larger than the females, and often adorned with 
beautiful colours, whilst the females are usually of a more 
uniform and sober lint. 

They moult twice in the'year, in June and November; in 
Junc, the males acquire the female plumage to a certain extent, 
but they regain their proper dress at the second moult, and retain it during the 
breeding season. The nest is usually placed on the ground, amongst reeda and sedges 
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Fig. 137.—Hinder toe of 
a true Duck. 
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near the water, sometimes in holes or in hollow trees, but rarely amongst the branches. 
The eggs vary from about eight to fourteen in number, and the young are active from 
the moment of their exclusion, and soon take to the water, where they are as much at 
home as the old birds. 

A well-known example of this group is the common Mallard or Wild Duck {Anas 
Sosehas), the original of mil the ordinary domestic varieties. The Wild Duck is an 
inhabitant of all the countries of Europe, especially towards the north ; in other parts 
of this continent it appears to be more or less a bird of passage. It is also abundant 
in North America. It is plentiful.^ Britain at all seasons, merely quitting the more 
exposed situations at the approach of winter and taking shelter in the valleys; or, in 
case of a severe winter, visiting the estuaries. In a wild state, the Mallard always 
pairs, and during the period of incubation, the male, although he takes no part in the 
process, always keeps in the neighbourhood of«the female; and it^s suigular^.ihat half- 
bred birds between the wild and tame varieties always exhibit the same habit,' 
although the ordinary domestic Drakes arc polygamous, always endeavouring to get as 
many wives as they can. 

Formerly, before agriculture and drainage had mad^ such great progress in this 
country, Wild Ducks were far more abundant and generally distributed than they are 
at present; but they still occur in vast numbers in the fenny districts. They are, of 
course, an object of pursuit with sportsmen; but the greater part of those taken for 
sale are captured by means of a peculiar arrangement of nets, commonly denominated 
a decoy. This decoy consists of a large piece of water, situated in the midst of a quiet 
plantation, from which six semicircular canals arc cut, and these are roofed over with 
hoops and covered in with netting. The Wild Ducks are decoyed into these canals 
by means of decoy Ducks, which are young Ducks thiined to come to a whistle, and 
the person engaged in working the decoy proceeds along the side of one of the canals 
and calls the decoys, which arc quickly followed by any Wild Ducks that may be upon 
the water. 

A series of reed screens along the sides of the tunnel serve to conceal the decoyman, 
who proceeds along the convex side, from the birds in its interior, and Ihc man idways 
calls the decoys to that tunnel in which the convex side lies to leeward, so that the 
birds in advancing may have no chance of perceiving his presence by the sense of 
smell. In this manner, with the assistance of a well-trained dog, the Ducks are driven 
up to the further end of the tunnel, which gradually becomes narrower as they Advance, 
and terminates in what is called a tunnel net, which can be detached from the Tnflm 
tunnel as soon as the Ducks have been driven into it By this arrangement of nets, 
many other water-fowl are taken besides the common Wild Ducks. The principal 
captures are late in the autumn and during the winter, after the atrival of the great 
flights of the northern migratory species, of which the principal are the Teal {Quer- 
quedula Creeed)^ the Widgeon {Mareca Penelope\ and the common Pochard {Aythya 
ferina). All these birds, with the exception the last-named, belong to the sub¬ 
family Anatin®. Several other species of Ducks visit this country during the autumn 
and winter, and a few pairs of most of them appear to remain an^ breed here. Their 
ordinary breeding stations, however, are generally situated far to the north. 

lathe Swans {Cyynina) the bill is nearly of the same form as in the Ducks, as are also 
the feet ;■ which, however, are much stouter in proportion. The bill is rather long, 
and of nearly equal breadth throughout; and the neck is greatly elongated. These 
large and elegant birds, of which several species are found in thia country, are amongst 
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lihe most graceful of Ihe aquatic birds—and few 'objects in nature perhaps are more 
pleasing than a large swan moving in its usual majestic manner over the smooth sur¬ 
face of the water. Their wings are very long and powerful, and many of them perform 
long migrations, during which'they always fly in single lines. Their diet is principally 
of a vegetable nature, consisting of graB9,Toots, and seeds; but they are said also to feed 
upon worms and aquatic insects. Swans are gregarious at mil seasons. The nest, 
which is very bulky, is comppsed of ^rass, rushes, and coarse herbage, and placed on 
the ground, generally amongst the sedges of the brink; and several observers haye 
stated that the Swan, when sitting, has been k;pown to add considerably to the 
materials of her nest, so as to raise it sometimes as much as two feet or two feet a nd a 
half, in anticipation of heavy rains, which swelled the waters to such an extent that 
the nest, if left in its original condition, would have been completely submerged. 

The male remains in 
confpany with the fe¬ 
male during the period 
of incubation, and as¬ 
sists in the care of the 
young after their ex¬ 
clusion. An interest¬ 
ing instance of the 
courage and determi¬ 
nation of the male 
Swan in defending his 
young, is related by 
Mr. Yarrell. A pair of 
the Whooping or 
Hooping Swao3 (Cyy- 
ftus ferus) had bred in 
tbe gardens of the 
Zoological Society in 
the summer of 1839. 

Fi^. 138.— The Head of the Whooping Swan “The Cygnets,” says 

Mr. Tarrell, “ when only a few days old, were sunning themselves on the margin of 
one of thb islands, close to the deep water. The parent birds were swimming near. 
A Carrion Crow made a descent and struck at one of the Cygfnets; the old male Hooper 
came to the rescue in an instant, seized the Crow with his beak, pulled him into the 
water, and, in spite of all his buffetings and resistance, held him there till he wa8 
dead.” The nam^of the Hooper or Whooping Swan given to this bird, which is the 
oommon Wild Swan of Europe, is an allusion to the peculiar note emitted by the male, 
which is said by Mr. Yarrell to be exactly similar to the word “ hoop,” repeated several 
times in succession. The intensity of this sound is gproatly increased by the convolution 
of the trachea, which penetrates the keel of the sternum almost to its posterior extremity^ 
and is then bent ba(>k upon itself so as to return to the front of the sternum before 
reaching the lungs. 

An arrangement in some degree similar to this occurs also in another' British species, 
Bewick’s Swan {Oygntu which also produces a considerable noise,-especially 

when flying on its migrations; but the trachea of the common Tame Swan'((7. ©for) is 
quite simple, and the bird has only a soft, plaintive voice, very different from the 
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strong note of the Hooper. The latter species and Bewick^ Svan are winter Tisitors 
in this country, nearly all of them quitting our shores in the spring to seek their 
breeding stations in the most northern countries of Europe. Another species, the 
C. mmutabiluy so called from the cygnets being white instead of gray or brownish, 
as is the case with tibie other Swans, occasionally makes its appearance in this 
country during severe wipiters; it is’ sometimes brought by dealers from the Baltic, 
under the name of the Polish Swan, but its summer residence is not accurately 
known. * 

The Mute, or Tame Swan o^or), which is the largest and most elegant of 

the British species, is also the only one Vhich is permanently resident in our islands. 
No bird, in fact, presents a more ornamental appearance upon a river or lake than the 
common Swan; and in this country, at any rate, this bird has been from a very early 
period the object of various preservative law% By a law of Henry Vl^^jltealing a 
Swan’s egg was puiyshable by a year’s imprisonment, and a fine at tfie pleasure of the 
king. Stealing the Swans themselves, or attempting to do so, was punished still 
more severely. By an earlier law, no English subject could have property in Swans 
at large in a public river or creek, except by a royal gran^ which is accompanied by a 
swan mark. Representations of many of these distinctive marks, with other curious 
particulars relating to what may be called the legal history of the Swan, may be found 
in the third volume of Mr. Yarrell’s “ British Birds.” 

The general coloqy of the European species of Swans is white, sometimes with a 
grayish tinge; but a species has been found abundantly in Australia which is entirely 
black, with the exception of a few white feathers in the wings, and the hill, which is 
bright red. These birds were very numerous in Van Diemen’s Land; and Swan River, 
on the west coast of Australia, received its name from the great quantities of them 
which inhabited it at the time of its discovery. The Black Swan ((7. atratua) is nearly 
as large,as the common white species, and may now often be seen in company with it 
on ornamental waters. 

The Anserifut, or Geese, have a large heavy body, with a tolerably long neck, a 
small head, and a conical bill (Fig. 139). Their feet are rather long, and the hind toes 





Fig. 1S9.—Head of the Gray Goose {Atuer/ertu). 


very small; the wings are long and powerful. These birds, many of which are only 
inferior in size to the Swans, resemble these in most of their habits; they live together 
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ia flocks, inhabit the polar regions during the summer, and migrate in autumn in search 
of a more genial climate in which to pass tlie winter. During their migrations they 
fly in long lines, at a great height in the air, continually emitting loud cries. They 
feed on vegetables, such as grass, herbaceous plants, and seeds, and generally take up 
their abode in marshy places. In these situations they build their nests, which are of 
large size, and composed of coarse grass and other herbage.They lay several eggs; 
and, according to Professor ^ilsson,' the males quit their partners during the period of 
incubation, and collect in flocks close to the sea. 

Of the True Wild Geese {Anser) several specieS' are found in this country, princi¬ 
pally as winter visitors, although some species occasionally remain, and breed hero 
during the summer. The Gray Lag Goose {Anser ferusj Fig. 139), which is said to 
have been very abundant formerly in the fenny districts, is now rarely found in 
Britain J^il.Ya’Tell appears to conoider this as the original of our domestic brood, 
perhaps with a cross of the White-fronted Goose {Anser albtfrohs), which stUl visits 
our shores in considerable numbers during the winter. The commonest of the British 
species is the Bean Goose {Anser segetum). The Bernicle Geese {Bemicla) are marine 
in their habits, and feed almT>st entirely upon Algoe and upon the Grass-wrack {Zostera 
marina). Like the Common Geese, they are only winter visitors in our clitnates, and 
pass during the summer to the highest northern latitudes. The name of Bernicle or 
Barnacle Geese, applied to these birds, alludes to an absurd fiction which was related 
as sober truth by the older naturalists, that these birds were produced from the 
common Barnacles, the latter in their turn originating, according to some accounts, 
from the fruits of a particular tree whose branches dipped into the water. This ridi¬ 
culous notion is not yet entirely exploded in the minds of the ignorant. 

A curious form belonging to this sub-family is the Cereopsis of ^ew Holland 
{Cereopsis KoveeSollandtee)^ which presents a considerable resemblance to the Common 
Geese, but has the front of the head covered with a yellowish leathery skiny and the 
legs much longer in proportion than in any other Goose, with the extremities of the 
tibiae covered with a naked skin. This bird has a good deal of the grallatorial 
character about it, and is considered by some writers as forming one of the links 
uniting this order with the following one. • 

But a far closer approach to the Grallatorial Birds is made by the Flamingoes 
{Phcenicopterinee)^ whicl\ were, in fact, placed amongst the Waders by most of the 
older naturalists, down to the time of Cuvier and even later. The whole organization 
of these birds, however, shows that they must be referred to the Natatores, and indeed 
to the family Anatidm, with which they agree in all essential points, although, at the 
same time, they undoubtedly present several extraordinary characters. % 

The form of the bill is q^uite sufficient to distinguish the Flamingoes from any 
other members of the order Hatatores. It is large and thick, the lower mandible 
has a somewhat oval form, with the sides turned up so as to constitute a sort of 
semi-cylindrical channel; whilst the upper mandible is broad and rather flat, and bent 
suddenly in the middle so as to fit exactly to the edges of its fellow. The margins of 
the two mandibles ,>.re furnished with very fine transverse lamellse, which are described 
by Cuvier, who says that these, taken in conjunction with the thick fleshy tongue, show 
that the Flamingoes are closely allied to the Ducks; but some of the other natinalists, 
who place them, with Cuvier, amongst the Grallatorial birds, appear to have entirely 
oveiloi&ed these characters, whilst others describe them, but make no mention of the 
relationship thereby indicated. 
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lig. t40.-'The Flamingo {Phteuicoptet-uAruber). 


J.t is, li6weVcr, to the great length and slenderness of the legs and neck that the 
Flamingoes are indebted for their t>eing regarded as wading birds; «nd it must be 
coTif.'ssed that, in these respects, they exceed most of the birds properly belonging to 
the G-rallatorial order. The legs are excessively long and slender, and the greater part of 
the tibioB are bare of feaithers, as in many of the waders ; but the three anterior toes are 
completely united by a membrane. The elongation of the neck is, of course, intended 
to enable the birds to reach the surface upon which they are standing; and yet it is 
scarcely greater than that seen in many short-legged Natatorial Birds. 

In their habits and mode of life they also agree essentially with the swinyning 
birds. They live upon the sea-shore, where they &ed upon Mollusca, Crustacea, and 
young fishes, for which they dabble about in the mud and sand, with their broad bills, 
in exactly the same manner as a duck, and when thus employed the object of the 
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peculiar conformation of the bill is plainly seen. When the neck is turned dournwords 
to reach the ground in the most natural position, the bent apical portion of the upper 
mandible is necessarily directed downwards, this, then, takes the place of the lower 
mandible in the Duck, and serves to scoop and feel about .in the mud. The tongue 
also assists wonderfully in the process of straining the muddy water, and retaining the 
food; it is furnished with numerous sjiines on its surface, and^theso arc pressed by the 
mere weight of the tongue a^inst the lamcllsc of the upper maudiblo when the animal 
is feeding with its head in this reversed position. 

They are exceedingly gregarious in their hpbits- collecting into large troops in the 
marshes, where they .follow the rise and fall of the tide in their search for food, so 
that they are often seen extending in single file over a considerable space. When 
standing in this way, the common Flamingoes {^Phccnicopterua ruher^ Fig. 140), which 
stand about nvt r.jt i 1 height, and .arc Of a fine rose colour with bright redwings, 
are said to produce cxatdly the effect of a regiment of soldiers Btand$.ig in line. Whilst 
the community is thus engaged in seckingthc means of subsistance, certain of its members 
are said to be employed in the capacity of sentinels, to give notice of the approach of 
danger; this is done by a loud cry, like the sound of a trumpet, on hearing which the 
whole will take wing and escape to somo place of greater security. They also migrate 
in large flocks, when they fly in an angidar line, like that frequently formed by Geese 
and Swans in their migrations. 

The females are smaller and less brilliantly coloured than the males. They form 
a most singular nest of mud in the shape of a hillock, with a cavity at the top; in 
this they lay two or thee white eggs, and then sit astride upon the lop with one leg 
on each side. The young are able to run within a few days after their exclusion from 
the egg. 

The common Flamingo (Fig. 140) is found in the South of Europe, especially in 
Sicily, Calabria and Sardinia, but it is more abundaut in the warm regions"iifriea 
and Asia. They arc exceedingly beautiful birds, their plumage being of the most 
delicate character, and their flesh is said to be equally good. Flamingoes were amongst 
the objects of the extravagance of the Homan epicures, and a dish of the tongues of 
these biifis was regarded as a great delicacy. A species of about the same aizo as the 
European bird is found in most parts of America, migrating from the tropical regions 
as far north as the southern states of the Union. It is the PhanieapterM vhilemis 
of Moliua 


Obdeb II.— Grallatores. 

G«iieval ChaxacterB.—In the Grallatorial or Wading Birds the feet arc alwa^rs 
formed for walking, usually of great length, and the toes arc never united by a mem> 
hrane, in the same v'ay as in the preceding order. They are, however, sometimes 
surrounded by membranous lobes, and in many cases furnished with a small web at the 
base. The great length of the legs is generally due to the elongation of the tarsi; 
but the tibiffi are also frequently very long, and generally bare of feathers for a greater or 
less extent. The u^ed portion of the tibise is covered with a reticulated skin, like that 
of the tarsi and toes ; but in many cases the latter are more or less covered with horny 
plates or scutella. The toes are usxially four in number—three in front and one behind; 
the latter varies greatly in its development, being sometimes vciy small, and sometimes 
as long as, or lixu^sr iHon the others; it is placed either on the same level with the 
anterior toes, or raised more or less upon the back of the tarsus. The anterior toes are 
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usually elongated, and ike two outer are 'oilten united to^atiB.er for a cortaaA poilion 
of their length. 

The great length 

of the legs in the 

tni^ority q£ these 

birds enables them 

to wade with great 

facility in shallow 

water in search of 

the fish and other 

aquaticanimals upon 

which they feed; 

hence the name 

of Grallatorcs oi* 

* 

Waders applied to 

the ordef. I® many 141.—Foot •F'Gallmale {Gallmuhi chloropw). 

cases, however, this 

does not apply; for the legs of several species are too short to be of any use to them in 
wading; whilst other species, in which the legs are much elongated, are inhabitants 
of dry situati^s, and are never found, in the vicinity of water. Some spepies run 
upon the surface of a<}uatic plants, and others swim and dive with greater facility than 
many of the true Natatorial birds. They are all active biids, running uith great 
swiftness, and usually possessing great power of flight. 

The development of the nook keeps pace with that of the legs, and in most cases 
the beak also is of considerable length. The latter organ is almost always longer than 
the bead, usually of an elongated ci>nical form, sometimes almost cylindrical, and 
occasionally flattened and more or less dilated. The tongue is fleshy and usually 
triangular. 

The wings are wdl developed, often, of great siac, and the birds are almo^ always 
powerful fliers, although many of them, when, disturbed, appear to prefer trusting to 
their long legs to betaking themselves to the air. The plumage is soft, and bears 
a certain resemblance to that of the Natatoriid birds, but the feathers are generally 
furnished with a distinct plumule. • 

The habits of these birds vary considerably. Most of them inhabit the viAnity of 
water or marshy places, where they wade about in search of aquatic animals, or walk 
upon the moist ground and amongst the rank herbage, seeking for worms and insects. 
A few arc found in drj" situations, but their food is of much the same nature as that 
of their marsh-loviug brethren, and very few appear to take any con^deraWe portion 
of vegetable nourishment. 

SivUioas._^The birds of this order may all be refened to six family types. In 

the first of these, the Rallida^ or Rails, the bill is always short, rarely longer than the 
head, stroagly compressed and wedge-shaped; the upper mandible usually has a groove 
on each side, near the middle of which the nostrils are aituateV- The latter are 
pervious—that is to say, they open through the bill. The ridge of the bill is often 
more or less expanded at the base, and sometimes forms a large plate, covering the 
forehead (Fig, 142). The legs are stout, aot very long, soiRetiinfis short; hut the toes 
are usoally of great length, and frequently armed with^refy long claws. The wings 
lie size, and in some genera armed with spines at the oaipal joint. Th* 
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ncc^ is ratlier gbort, and the head small, oblong, and compressed. The body, also, 

is much compressed in 
form, and the tail is rory 
short. 

The throat and cbso« 
]^agus arc of mod(‘rate 
width, and there is no 
crop; the stomach forms 
a strong gizzard, and the 
intestine is long, and 
furnished with rather 
large eoeca. 

The relations of these 
birds hre somewhat sin¬ 
gular. In their general 
form, and indeed in some 
points of their internal anatomy, they resemble the Gallinaceous birds, and their food 
also partakes of the same nature; Avhilst, on the other hand, some of them are 
furnished with membranous lobes on the toes. Many can swim with ease, and a few 
actually exceed many of the true Natatorial birds in the facility with which they not 
only move upon the surface of the water, but even dive into its depths. They 
generally live amongst the sedges, rushes, and other plants at the edges of water, 
and some also in corn-fields; but, in cither situation, the eompressod form of their 
bodies is peculiarly adapted to allow them to pass with ease amongst the stems of 
the plants. Their elongated toes also enable them to support themselves upon floating 
aquatic ^ants. 

The Rallid® fted principally upon worms, mollusca, and insects; but maay also 
eat a good deal of vegetable food, such as blades of grass and seeds. Some of them are 
solitary, others more or less gregarious in their habits. They build a large nest of 
dried grasses and sedges, placing it upon the ground amongst thick herbage; the eggs 
vary considerably in number, and the young are able to run, and frequently to swim, 
as soon as they are hatched. 

The British species dll belong to that section of the family which constitutes the 
family Kallidse of Mr. G. R. Gray. They have the beak but slightly arched towards 
the tip, the wings unarmed, and the ckiws of moderate length. In the Gallinulcs 
(OaUittuIinte), or Water-hens,the 
base of the ridg^ of the bill is 
dilated into a soft, oblong'’platc, 
which occupies a greater or less 
extent of the forehead. These 
birds are especially aquatic in 
their Habits, living amongst the 
reeds and sedges of The banks of 
rivers and lakes, and in marshy 
places, and swimming and diving 
with great facility. Their |aod 
consists of insects, worms, and mollusca, with a considerable proportion of seeds, 
especially tlxose of the Graminaceous plants. The British species of GEdlinule {Galiinttkt 
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Fig. 143 .—Yooi of the (FWuw atra). 



Fig. 142.—Head of Jacaua {Parra Jacana) 
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idUorepni) is afeout twelve or tbirteen inches* in length, and of a dnrk gray colour, 
olive-brown above; the hill and frontal plate are yellow and red, and the legs green. 
The name of Grallinule applied to these birds alludes to the close roseza^i^lanoe which 
they present to small hens 
when mnniiig about upon 
the ground. The Cootjj, 
of which one species 
{Fvilica att'a) is also found 
in Britain, are very eitni- 
loi' to the true Gollinules 
in their habits, hut are 
still more strikingly adapted for an 
aquatic life, the toes being bordered 
with broad Bflembi;|inous lobes (Fig. 143), 
which give the feet a considerable simi¬ 
larity to those of the Orebes, (see page 
160), From this circumstance M. Tom- 
minck arranged the Coots and 'Grebes to¬ 
gether in one order, to which he gave the name of Pinnati- 
pedet. These are the only speeics of the Gallinulinse that 
occur in Britain, and they remain in our islands all the year. 

There are numerous exotic species, some of them 
considerably larger than the European members of the 
group. Amongst these, one of the most remarkable is tho 
Notrrtm of New Zealand, a bird which was long supposed 
(to be extinct, as it was only known, like the Dinornis of 
those ^sjands, by the occasional occurrence of its bones. 

It. has, however, been taken olive within the last few 
years. 

The true Rails {Railing) are destitute of the dilatation of 
tho base of the bill which is characteristic of the Galiinules, 

They closely resemble the Galiinules in their habits, but 
remain less exclusively in the neighbourhood of water; the 
common Crakes {Crex)^ of which four species are found in* 

Britain, beiug generally inhabitants of corn-fields. The 
commonest species is the Corn Crake {Crex pratensia) whose 
cry of erek, ertky is familiar to most country pe(»ple— 
although, as Mr. Macglllivray observes, its appearance is so 
little known that to many it is “vox et prteterea nihil* 

The common Rail {Rallns oqHatiem) is less abundant than 
the Corn Crake in this country; it is found in damp 
meadows and marshes, and along the borders of streams, 
where it seeks its food, consisting of mixed animal and 
vegetable matters. The Rail remains in this countary all 
the year round; hut the Crakes generally migrate, arriving 

in April and May, remaining during the summer for the purpose of breeding, and 
leaving us again about September. They all form a large nest of grass and other 
herbage, and tbe young are able to run about the moment they leave the egg. 
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In ft second section of the fannly—fire Ftiiamdeidia of Mr. 6. K. ©ray—tlie Bill » 
•onsideraBly arched towards the tip (Vig. 142)^ the wings are armed with spurs, aiut 
the claws aro Tery long and acute (Fig. 144). These Birds are aR exoti*, and resemble 
the Bails in their general habits, but feed much more generally npon TcgsotaMe suBo 
stances ; the great kngth of the toes, in most species, enables them to run with great 
ease upon the floating leaves of aquatic plants. In- the common Jacana (JParra Ji»cana}f 
which inhabits Brazil, the claw of tJVe hind toe is excessively elongated and acute, 
from which circumstance the name of the mrffton has been applied to it. The base (rf 
the bin is furnished with a large free dilated plate (Fig. 142)t, which stands in front 
of the forehead. r* 

In the genus Paiamedea the forehead is fiimished with a singular hornlike process, 
and the wing bears two spurs. The best known species, P. comuta, inhabits the 
marshy districts of Bhizil and ©uiana. This bird is larger than a goose, and of ft 
blackish pcteurp^^tfh N* red patch on the shoulder. It livos in paim, and has a very 
strong voice, which may bo heard at a groat distance. The Chaja (t7/^M«o«Aat’«nrt). 
is another nearly oHied species, which has a circle of moveable feathers on the occiput. 
This is also an inhabitant of Brazil, where it is frequently brought up in a domesti¬ 
cated condition amongst the fowls and geese, which, as it is exceedingly courageous, it 
is said to protect from the attacks of birds of prey. A remarkable peculiarity exhibited 
by this bird is that the skin is separated from the flesh by a considerable interval, occu'- 
pied by a loose eellulfer structure which is filled with air, so that the skin crackles under 
the finger. The same arrangement of the skin occurs in some Cormorants and Gannets. 

The second family is that of the Scoloptinda, or Snipes, in which the hill is long, 
sknder, and somewhat cylindrical (Fig. 14^); generally obtuse, flexible, and covered 



Head of the eaBamon Sn^ (Aolopmr iradfaMva). 


with a soft skin, which towards the extremity is often abundantly supplied with nerves. 
The upper mandible is longer than the lower, and usually grooved on each side j in the 
basal p>rtion of the gi'ooves the small nostrils are situated. The tongue is elongate^ 
and slender; the oesophagus narrow, and the stomach very muscular. 
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Fiif. 116.—Foot of Lobipes hyperborcua- 


The legs are short, and the tibise are gcnef ally feathered loxrer down than in the 
generality of Grallatorial birds, the feathers sometimes extending to the bend of the 
foot. The toes, especially the hinder one, are much shorter than in the preceding 
family, and frequently more or less connected by membrane; in some cases they are 
surrounded by membranous lobes. 

These birds are alu'ajgs of small size. They inhabit marshy places and the margins of 
rivers and brooks, where they walk about in seai^h of their food, consisting of worms 
and insects, which they extract from the mud or soft grdund by moans of their long 
bills. They are exceedingly m^brous, and present many diiTerences in form and 
structure, which have given rise tef the •formation of several sub-famiUcs. 

The Phalaropes {Phalaropinte) resemble the Coots in having the toes bordered with 
membranous lobes (Fig. 146), and, like these, were included by Tcmminckin his order 

of Pinnatiptdes. As might be expected fron^this _^ _ 

conformation of tl^ feet, the Phalaropes are very 

aquatic in their habits, swimming with great ease, 

and being often met u'^ith amongst floating sea- ^ 

weed at a great distance from land. Their move- 

monts, when swimming, are very elegant, re- 

/• .. 1 . m 1 j Fiif. 116.—Foot of Lobipes hyperborcus- 

sembling those of the Teal; and they are con¬ 
tinually dipping their bills into the water in seal eh of the small insects and Crustacea 
upon which they feed. Two species arc found m this country, but only as winter 
visitors, their summer residence and breeding station being on the shores of the Arctic 
regions. 

The Seolopacinee^ or true Snipes, have a very long, straight, flexible bill, which is 
much compressed through the greater part of its length, but is slightly enlarged at the 
extremity, where its soft skin is furnished with numerous nerves; the tarsi are short, 
the hinder too very small and elevated, the anterior long and slender. 

These birds are found in sequestered marshy situations, where they may he seen 
poking their delicate and sensitive bills into the mud in search of the worms and larvic 
which constitute their food. Several species arc found in this country, but only as 
winter visitors, their breeding-grounds being situated far to the north, although a few 
appear to remain with us during the summer. They usually make their nests in slight 
hollows, lined with fragments of grass and sedge, and lay four eggs. Although these 
birds are of small size, their flesh is regarded as a great dclfcacy, and they generally 
attract a good deal of the sportsman’s attention. The largest British species is the 
Woodcock {Scohpax rmtieola), which measures about fourteen inches in length. 

Of the foreign species, those of the genus RhyneJusa are remarkable for the brilliancy 
of their colours and for the ocellated spots upon the quills of theii^ wings and tails. 
There are several species, found at the Cape of Good Hope, in India, Madagascar, and 
Australia. 


The TringiniB, including the Sandpipers and numerous allied birds, differ from the 
Snipes principally in the greater length of their legs. The hill is long, slender, grooved 
throughout, sometimes straight, sometimes curved cither upwards^ or downwards. The 
hinder toe is very small and elevated on the back of the tarsus, ol* sometimes entirely 
wanting, and the anterior toes are usually slightly webbed at the base. Many of the 
Sandpipers present a good deal of resemblance to the Snipes in their appearance; and, 
like these, they are generally found in the neighbourhood of water—some of them even 
aw imming with facility! They collect in flocks during the winter, seeking for their 
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food, whicli consists principally of woAua, insects, and mollasca, by insertin'g their long 
bills into the mud or soft ground of the shore. In the winter they not unfrequcntly 
visit the sea-coast. They run and fly rapidly, and most of them produce a shrill and 
loud cry. They are migratory birds, visiting this country in the autumn and winter, 
and retiring to the high northern latitudes to breed during the summer; some 
appear only to pay us a passing visit in their vernal and autj^ninal journeys be’tween 
their summer and winter residences, t Nevertheless, great numbers of many species 
reside permanently and breed in our islands; in fact, nome individuals of almost all 
the species pass the summer here. ^ , 

The Curlew {Nwnemm arquata), distinguished dy its curious curved bill (Fig. 147), 
does not appear to migrate at all, except from the sea-coast, where it passes the winter 
season, to high grounds, such as moors, &c., where it forms its nest and rears its 



Fis- 147.—Head of the Curlew {Numeniiut arquata). 


young. The Curlews, like the other birds of this sub-family, lay their eggs in small 
hollows lined with fragments of lieath, grasses, and other vegetable matters. These 
birds also exhibit a considerable degree of ingenuity in leading intruders away from 
their nests and young. They will feign themselves severely wounded and scarcely 
able to run, or bioken-winged and exhausting their strength in vain efforts to rise from 
the ground, thus inducing the pursuer to hope that the prize cannot escape him; 
but when the wily bird has led him to a suffieient distance from the objects of her 
anxious affection, she will rise into the air with apparent exultation, and fly back to 
the spot whence she came. 

Perhaps the i^ost remavkahle bird belonging to the present group is the Buff {Philo- 
maehus puqnax), a small bird of about ten or twelve inches in length, which was 
formoily very abundant in this country, but now occurs in comparatively small 
numbers. The most striking peouliuriiics of this bird, which is the only species of its 
genus, are expressed in its names—the English name being applied to it in allusion to 
a largo ruff of featht^s which is attached to the head and neck of the male during the 
breeding season; whilst its more learned appellations refer to the great pugnacity dis¬ 
played by the males at that period. This pugnacity is very opposite to the general 
disposition of the Grallatorial birds, as is also the practice of polygamy in which the 
Buff indulges, and which is indeed the cause of the continual fighting that goes on 
during the breeding season. ** Their actions in fighting,” according to Montagu, “ are 
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wery similar to those of a game cock ; the head'^s lowered and the beak held in a hori> 
zontal direction; the riiff, and indeed every feather, more or less distended, the former 
sweeping the ground as a sliield to defend the more tender parts ; the auricles erected, 
and the tail partly spread,—upon the whole assuming a most ferocious aspect. When 
either could obtain a firm hold with the bill, a leap succeeded, accompanied by a 
stroke of the wing; bijt they rarely injured each other.” These birds (with the 
females, called Reeves) are taken alive in the fcnjiy districts of England, and fattened 
upon broad and milk or boiled wheat before being sent* to market, where they fetch 
from thirty shillings to two guineas', or more, per dozen. They are also imported into 
Loudon from Holland; and Mr. Thompson, of Belfast, mentions a case in which out of 
two or three hundred of these birds which were put on board a steamer at Rotterdam in 
a large basket, only about onc-half arrived alive in the Thames, the remainder having 
fallen in the incessant battle which was gojng on throughout the vovaH,e. In the 
Lincolnshire fens t^e Buffs are taken by means of net'?, into whidiffjfeylire decoyed bj' 
stuffed skins, which the fowler places there, and which are often so arranged that they 
can bo made to leap up by pulling a sti-iiig. At the time Mimtugu wrote, however 
(1813), the number of these birds was so small as hardly^to remunfiate the fowlers for 
the trouble and expense of their capture. Another species, which is occasionally taken 
and fatteuod with the Buffs, is the Godwit {Limosa melHnura)y which is a much larger 
bird than the Buff, being from sixteen to seventeen inches in length. It is not, how¬ 
ever, so highly esteemed for the table. 

The last sub-family is that of the Totanince, to which Mr. Macgillivray gives the 
English name of Tatlcrs. In these birds the bill is very long, slender, compressed and 
acute; the legs are also very long and slender, and the toes of modeiatc length, webbed 
at the base, the fourth very small or entirely wanting. 

The Totanin® are genuine wading-biids, which always frequent the water’s edge, 
and goD(‘rally seek their food in the water, although they occasionally imitate the 
birds of the preceding sub-families in their practice of pushing the bill into the sand 
or mud of the brink. Some of them also take to the water and swim without hesita¬ 
tion, although the structure of their feet does not appear very well adapted for such a 
purpose. They are found not only upon the banks of rivers and lakes, and in the 
marshy grounds in their vicinity, hut also frequently upon the sea-shore; and in the 
winter they generally collect into small bands and frequent the neighbourhood of the 
sea, and especially the estuaries of rivers. Their food consists of Insects, Mollusca, 
Crustacea, Worms, and other aquatic animals. They run and fly swiftly, and emit 
loud and shrill cries. Most of the species perform migrations of greater or less 
extent; the British species being generally winter visitors, and brooding in regions far 
to the noith, although some of them generally remain during the suqjfmer, and one or 
two appear to be permanent residents. ^ 

Of the British species the Stilt {Himantopua melanopterusy Fig. 148) is remarkable 
for the great length of its legs. The habits of this bird are but little known, but 
Mr. Gould, in describing a species found in Australia, says that although the extreme 
length of the legs, as compared with the small size of the budy% would seem incom¬ 
patible with easy carriage and graceful deportment, this in reality is not the case, for 
he never saw a bird which combined more grace of movement and elegance of 
appearance. They associated in small flocks of from six to twenty in number, and 
their picturesque appearance as they ran along the margin, and waded knee-deep in the 
shallows of the stream, added greatly to the beauty of the scene. They were feeding 
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on insects and small snails. The habits Sf an American species, Himantopus nigricollisf are 

described by Wilson, and appear to bo very 
X - similar, except that the birds frequent the 

J pools of the salt marshes rather than rivers. 

§ During the breeding season they form small 

associations, consistingcof six or eight pairs, 
which build their nests within a few yards of 
^ ’ ‘^^ich other. The nests consist at first of a small 

' quantity pf ^sass, just sufldcient to keep the eggs 

I from tile wet ground; hut as they continue 

I sitting they add to the materials of the nest, so 

as to raise it by degrees, probably in dread of a 
sudden rise in the water. 

The Avocet Fig. 149), 

which is also a British species, has the bill 
gently curved upwards, giving it a very singular 
appearance. The Av icet is a good-sized bird, 
measuring about eighteen inches in length, and 

Fig. 148.-Stilt {flimantopusmtlanopierm). plumage is handsomely variegated with black 

and white. The feet are much more deeply 
webbed than in the generality of these birds ; but this palmation.appears only to be in¬ 
tended to give the bird additional support when walking upon the mud, as Mr Yarrell 
states that it never attempts to paddle or swim when out of its depth, but allows itself to 
float along motionless. Wilson, however, states that the American species (.B. 



* r- 



Fig. 149.—Head of tho Avocet [Reeurvirostra avoeetta). 


Americana)^ like the American Stilt, occasionally swims for a few feet when it happens 
to get beyond its depth in wading. The Avocet is now a rare bird in England, but 
was formerly tolerably abundant in the fenny districts. In sea'rching for food, the 
object of the peculiar form of the bill becomes apparent; it moves its head from side 
to side, passing the j)ill through the soft mud with a scooping motion, whence the 
name of Scooper sometimes applied to it. Mr. Audubon states, that the American 
species pursues insects on the surface of the water, and, on reaching them, suddenly 
seizes them by thrusting the lower mandible below them. In this scooping action of 
the bill the Avocets resemble the Spoonbills belonging to the following family. 

In this family, that of the Ardeidte^ or Herons, we find the most typic^ species of 
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the order—stately birds, which stalk majcsticiHly along, and often stand sedately 
watching for their prey. The logs are long and slender, with a large portion of the 
tibias naked; the tarsi are usually scutellatcd, and the hind toe is of large size, and 
placed on the same level as the anterior toes. The bill is large, strong, and usually 
conical; the oesophagus is wide, and the stomach large, furnished with a thin muscular 
coat and a soft epithelium, indicating a very different description of food from that 
which forms the diet of tiie birds to which we lyve previously referred. The wings 
are very large and powerful, but the flight of the birds is generally slow. They 
frequent the margins of water, feeding upon aquatic animals of all kinds; but flab and 
frogs constitute a considerable portufh df>the nourishment of the larger species. They 
are generally migratory in their habits, and often perform very long journeys. 

Of the sub-families into which this great family is divided, the Spoonbills [Flataleinep) 
are distinguished by the very singular 
form of their bills, ■^hich are flattened, 
gradually narrowed from the bases to a 
little beyond the middle, and expanded 
at the extremity into a flat oval disc. 

The toes are connected by membranes 
at the base. The common AVhile 
Spoonbill [Plataleu lencorodta, Fig. 150), 
which is about thirty or thirty-two 
inches in length, is generally distributed 
over the continent of Europe, hut is a 
rare bird in England. It is also found 
in Africa, according to Mr. Yarrell, as 
far south as the Cape of Good Hope ; 
and Colonel Sykes brought specimens 
from India, which, although larger 
than the European bird, agreed with it 
exactly in all other particulars. It is 
migratory in its habits, retreating to 
the South of Europe and North Africa 
during the winter, and advancing far 



to the north during the summer to Fig. 150.—Spoonbill {Platalea leunrodip). 


breed. One of its favourite summer 


residences, however, is Holland, where it occurs in great numbers. Its food consists 
of small fishes, Mollusea, Worms, and Insects. A beautiful species, the Koseato 
Spoonbill {Platalea Ajnjd) is found in all paris of South America; it^lumage is of a 
beautiful rose colour, with the wings of a rich carmine. 

From the Spoonbills we pass readily to the Ibises {Tmtalina)^ in which the bill is 
gently curved downwards (Fig. Idl) like that of the Curlew. In their general struc¬ 
ture and habits they closely resemble the Spoonbills, frequenting the margins of water 
and feeding principally upon Worms and Mollusea. The only speoies found in Britain 
is the Glossy Ibis {Ibis falcinellm) which is about two feet long, of a fine reddish-brown 
beneath and dark green above, with the whole of the plumage beautifully silky and 
glossed with ptirplish-bronze. This bird occurs commonly in the south of Europe, and 
^s6 in India, Egypt, Siberia, and many of the intervening regions. It is siipposed te 
be the Black Ibis of the ancients. This, and a White speoies {Ibk religiosay Fig. 152), 
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which also occurs abundantly in Eg^pt, were regarded with great venerati >n by the 
ancient Egj'ptians, who kept them in their temples, and embalmed them after their 
death. Various reasons have been given for this custom^ some saying that the Ibis 



* 9 Fig:. 151. — Head o the Glossy Ibis {Ibis falcmellus). 

* 

destroyed the noxious Serpents which were so numerous in that country ; others that 
there was supposed to be some analogy betw'ecn the plumage of the bird and one of the 
phases of the moon ; whilst a third opinion is that the birds were regarded with favour 
because, their annual migratiou into Egypt taking place at the period of the rising of 
the Xile, they were considered as tlie harbingers of that phenomen^m. 

The plumage of the Sacred Ibis (Fig. 152) is of a pure white colour, with the 
exception of the tips of the w'ings, which are black. The head and neck arc naked and 

black, and the bill and feet arc of the same col >ur. 
One of the most beautiful spei ies is the Scarlet 
Ibis {Ihxn rubra)y which is found in almost all the 
warmer parts of America. It is entirely of a fine 
seal let colour, wuth the exception of the extremi¬ 
ties of the four outer quill-feathers’ in^the wings, 
which arc of a deep steel blue. On the Amazon 
this bird, with the Roseate Spoonbill, is said to 
present a most charming appearance. Most of the 
birds of this group perform migrations of greater 
or less extent. 

The Storks {Ciconxna) have the bill stout, coni¬ 
cal, compressed, and pointed, with the nostrils 
placed near the base, without a groove; the gape 
docs not extend under the eyes. The tarsi are 
reticulated, the toes rather short and stout, and united at the base by a considerable 
membrane ; tlie claw of the middle toes is not denticulated. In the common Sh'rks, of 
which two species {Ciconia alba and nigra) are found in this country, the bill is straight 
and pointed; but iu the Jabirus {Myc(eria) it is turned up at the tip, and in the Open- 
bills i^Anastomtis) the two mandibles arc in contact at the base and apex, but from 
their being slightly curved in opposite directions, have a considerable space between 
them iu the middle, 

The Storks arfe all large birds, which chiefly inhabit the warmer regions of the 
earth, where they frequent marshy places, feeding upon Reptile«, Batrachians, Fishes, 
and other small animals, not excluding small quadrupeds and birds. Many of them 
devour indiscriminately almost any thing that comes in their way, including garbage 
gf all kinds; hence, like the Vultures and other carrion-eating animals, they are 



Fig. 152.—Sacred Ibis [Ibtsreitgiosa). 
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regarded with great favour by the inhabitants *of warm climates. Several apocies 
perform long migrations, visiting temperate and cold climates during the summer; 
hut the miijority appear to be permanently resident in warm countries. 

The British species are, of course, migratory in their habits, and, in fact, must be 
regalded only as occasional visitors to our shores; but in Holland and Germany thw 
arc tolei ably abundant. aiThe best known species is the'White Stork (C^teonia 
which is about throe feet and a half in lengthy and is of a white colour, with the 
quills and coverts of the wings black, and the bill and fec{ red. These birds visit the 
ccTitial parts of Europe in the spring, and remain there during the summer, departing 
usually in the month of October for their winter quarters in Asia and Africa. Their 
services in the countries frequented by them, in the destruction of vermin of all kinds, 
preventing their being the objects of any molestation, they are generally very feailess 
of man, and frequently build their nests on-the tops of the buildiii^J^i. the veiy 
centres of towns; *ndeed, in many places, the inhabitants place wooden boxes or 
frames on the tops of their houses to induce the Stoiks to build there ; and the man 
whose house is selected by a Stork for this purpose, always considers himself particu- 
larlj’ fortunate. They rctuni annually to breed in the ^amc place, and are said to 
manifest gieat delight on again taking possession of their deserted home. 

The nt'fet is formed of a mass of sticks and other coarse materials, in which the 
bird lays three or four eggs, which are hutched in about a monih, and the young are 
then attended with great care by both parents, who feed them by inserting their bills 
into the mouth of the young biid, and disgorging some of the half-digested food from 
their own stomachs. The old birds manifest the greatest attachment to their young, 
which has rendered them obji'cts of admiration in all ages. A most remarkable 
instance of this occuiied in the conflagration of Delft, where a female Stoik was 
obsei ved, after repeated attempts to carry off her young, to prefer remaining with them 
to pcrisl% -rather than leave them to their fate. They are also generally regarded as 
patterns of conjugal fidelity; but Professor Schinz relates a singular anecdote, which, 
if true, shows that this rule is liable to exceptions. Uc says that a pair of Storks had 
bred happily for several years in a village of Switzerland, but that on one occasion, 
soon after their return to their old quarters, it was observed that as soon as the male 
had left the nest to seek his food, a younger male always advanced to make his court 
to the feiualc which remained in the nest. At first, the lady received the advances of 
her young suitor with great disdain ; but, as he did not allow liimself to be frightened 
away by this behaviour, but always presented himself as soon as her rightful lord had 
taken his departure, his advances were gradually received with more and more favour, 
whilst the unfortunate husband was treated w'itb a proportional degree of unkindness. 
At length, one day, when the male had gone in search of food to^ia neighbouring 
meadow, his faithless spouse flew after him with her new lover, and both attacking 
him with their sharp bills soon laid him dead on tlie ground. The pair then returned 
and took possession of the nest. 

Amongst the most remarkable of the Ciconinae are the Adjutants, or Gigantic 
Cranes, of which one species, the Leptoptilus argala^ which inhiibits India and the 
Indian islands, often stands as much as five feet m height, and measures seven feet 
and a-half from the extremity of the bill to that of the toes. This gigantic bird has a 
large, slightly bent bill; the head and neck are nearly bare, and in front of the neck 
is a large pouch, which bangs down like a dew'lap, and is capable of being inflated. 
Its voracity is extreme; it devours everything that comes in its way, and swallows a 
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rabbit) a eat, or oven a leg of mutton,^t one mouthful; and as, from its services as a 
Scavenger, its presence is encouraged in the towns, and it is even sometimes domesticated, 

great care is necessary to keep provisions out of its 
way, as otherwise they would quickly disappear. 
In a wild state, they live in companies, generally 
frequenting the mouths of rw'ers, where, at a distance, 
they look not unlike a party of men engaged in 
picking up shell-fish on the beach. A rather smaller 
species, the Lepto^Ulm nmrabon (Fig. 163), is found in 
the tropical portions of Afiica, where it frequents the 
vicinity of the negro villages, and assists the V ultures 
in their filthy avocation of clearing away gaibage. 
This bird is still more singular in its ugliness than the 
Indian, species; but it is from it that the beautiful 
plumes known as Marabout feathers arc obtained. 
These feathers grow under the wings. 

The Jabirus {^Mycl&ria) are but little inferior in size 
to the Adjutants, which they doubtless resemble in 
their mode of life. One species, which has the head 
and neck bare, is found in South America; those of 
the old world have those parts of the body clothed 
with feathers. The Open-bills {Anastomm) arc about 
the* size of the common Stork: they inhabit the 
Fig. 15?,.—African Adjutant waimcr regions of Asia and Africa. A species found 

{Leptophlus marabou). Cape, the Anastomus lamelUgery which is of a 

brown tint, wdth a purplish metallic gloss, is remai’kable for having the tips of the 
stalks of nearly aU the feathers terminated by a shining black horny dip of an 
oblong form. 

The true Herons {Ardeincc)^ with which we close our account of this family, present 
a great resemblance to the Storks in their general form, but are distinguished by the 




■m 

Fig. 154.--Head of the Night Heron [Nyciictras Garieni), 


fcdlowing characters:—The bill is usually of a conical form, and nearly as stout as in 
the common Storks ; but the nostrils are situated in pits on the sides of the upper 
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mandible, and from this a furrow runs to a greater or less distance forwards, some¬ 
times nearly reaching the extremity of the bill. The gape opens as far as the eyes, 
which are surrounded by a nahed skin. The tarsi are scutcllated; the toes rather long 
and slender, and less united by membrane than those of the Storks; the inner margin 
of the claw of the middle toe is denticulated. 

The Herons in gene*al arc smaller than the Storks, and some of them are very 
small. They are solitary in their habits, frequeniing the margins of lalces and rivers, 
or marshy places, in which there are numerous pools of water, wading into the 
shallows in search of their prey, whjch, consists principally of fish, and often standing 
motionless for a long time, watching until some fish passes within their reach, when 
they suddenly dart out the neck with greet rapidity, seize their prey with their strong 
bills, and generally swallow it at once. Occasionally, either by design or accident, 
they transfix the fish with one of the mandiblt«; and Mr. Yaivell giv"" m account 
of a case in which a Heron struck its beak through the head of an eel, piercing both ej'cs, 
when the eel, finding itself unable to escape, coiled itself round the neck of the Heron 
so tightly as to prevent the bird from breathing, and they were both found dead in this 
situation. They walk gravely, and with a certain amoitnt of elegance, and possess 
great power of flight, although they rarely fly very fast. At the breeding season they 
usually quit their customary solitude, and collect into communities of variable number. 
Their nests arc broad and flat, formed of sticks, twigs, and similar materials, and 
plact d sometimes on <the ground and sometimes on trees. At this period they also 
frequently leave the sequestered spots in which they pass the greater part of their 
time, and approach nearer to the habitations of man, often building their nests in the 
large trees surrounding some old mansion. Most of these birds are migratory, and the 
majority of the species recorded as British only visit 
us in the summer, and several of them must he re¬ 
garded tm ’mero occasional visitors. Some, however, 
remain with us all the year round. 

The commonest species, at all events in this 
countrjs is the Gray or Crested Heron {Ardea 
cinerea, Fig. 155), a large bird upwards of three 
feet in length, of a hluish-graj tint above, white 
beneath, and furnished with a black crest at¬ 
tached to the back of the head. This bird is very com¬ 
mon in all parts of this country, inhabiting the lakes, 
rivers, and inland morasses during the summer, and 
usually betaking itself to the estuaries and sea-coasts 
In the winter. It is generally an indolent bird, com¬ 
monly taking its prey by standing in the* water until 
some fish passes close enough to it to he seized by 
darting out the head. It also feeds upon Frogs, Newts, 

Crustacea, and Insects, and occasionally upon small 
birds and quadrupeds. It always swallows its prey 
entire. It often feeds at night, as is also the case 
witli many of the other species, and the Night Herons 
(Nycticorax, Fig. 154) have received their name from 
its being supposed that they possessed this habit more decidedly than the rest of the 
Cproup. 



Fig. 155. 

Gray Heron (Ardea cinerea). 
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The Bitterns (^otaKrus), of whi&i three species have occurred in England, also 
belong to this group. The common Bittern (Jtotaurus iiellarts, Fig. which is one 

of ihc largest of the genus, measures about thirty 
inches in length. It was formerly abundant in this 
country; but since the drainage of many of the 
marshy districts, it has become less common, and is 
no*" rather rare. It feeds at night, and during the 
day generally oonceals itself ann)ngst the rushes, 
sedges, and reeds which border the marsh-pools; and 
hero it also »hakds its nest, composed of sticks. The 
eggs are four or five in number, and the young con¬ 
tinue in the nest until fledged. The food of the Bit¬ 
tern is similar to that of the other Ardeinae, and it 
seems to be rather voracious, aa entire Water Bails 
have been found in the stomachs of th^ese birds; and 
Mr. Yarrell states that the stomach of one examined 
by him contained the bonesof a good-sized Pike. When 
alarmed, the Bittern emits a sharp, ha^sh cry ; but in 
the spring, and during the breeding season, it produces 
a loud bellowing sound, to which the name of booming 
has been given. The most extrao dinary .stories have been told of this sound, and the 
mode in which it is produced; according to some ancient authors, the Bittern puts its 
bill into the soft ground of the marsh, and then produces its bellowing, winch is said by 
them to shake the ground for a considerable distance. This bhd wanders pretty generally 
over the whole eastern hemisphere, being found in summer in the north of Europe and 
Siberia, and at other seasons in the mild regions bordering the Mediterranean, in 
India, China, and even in South Africa. Other species ai’e found in differegt parts of 
the world. 

Two other remarkable exotic birds belonging to this sub-family deserve to be noticed 
here. One of these is the Boat-bill {Cancroma coehlearia), a bird ah 'ut the size of a 
fowl, which is pretty generally distributed in South America. It receives its name 
from the peculiar form of the bill, which, by some observers, is compared to a boat 
turned kcel-upwards, and by others to the bowls of two spoons placred with their 
concave, sides together. • The upper mandible is terminated by a strong book. The 
legs of this blid are rather shorter than those of the other members of this group, and 
it is said to perch upon the branches of trees overhanging the creeks and rivers, so as 
to dash down upon the fish as they pass beneath it. It appears, however, that 
the French colonists m Guiana give it the name of Crabier, believing that it feuds 
on crabs. • 

The other is a very singular bird, from the White Nile, described by Mr. Gouid 
under the name of Baleeniceps Rex. It resembles Cancroma in the form of tlic bill, 
which is excessively robust; hut the legs are much longer, and the bird is very 
much larger, mcasuivng no less than fifty-two inches from the tip of the bill to the 
extremity of the tdil. This gigantic bird appears in some respects to be allied to 
Cancroma^ and is placed by Mr. G B. Gray with that genus in the siih-f.imilj^/Y/eiwte ,* 
in some of its characters, however, such as the reticulation of the tarsi, and tlie absence 
of denticulalions on the middle claw, it resembles the Storks; whilst Mr. Gould regards 
it as mure nearly allied to the Pelicans. 



Fir. l.V,. 

Bittern {BoUim m.s stellans). 
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The next family ia that of tlie CJtnradn'tdcr, or Plovers, in winch the hiU ia gene- 
laBy ahoiit the length of the liead, or rallier slioiter, O'-iinlly neaily btraight, with the 
1 asal portion soft and weak, the apical hard, somewhat arelied, and more or less 

pointed at the tip 
(Pig. 167). Thenasal 
apeiture is posterior, 
and placed in a groove 
which extends one- 
half or two-thiids of 
the length of the bill. 
The legs ari* generally 
veri' long aini ^^rn(|er, 
j^th tl'o el pail of 
the tibia) bau', tlio 
tarsi are relieit'aled, 
hut often scnlelLite 
in front; ami the toes 
are rather small, united 
at the base by a Miiall 
memlnane, the hinder 
one, (Fig 168) being 
very small, and raised 
. , from the gioiind, or 

Fm'. 157.—Ileatl of (tr.!)’Plover (/S/KfltaroJa emrira) 

entirely wanting. Ihe 

mouth and o;sophagus are narrow, hut the gizzard is large and muscular; the toeca 
are rathei long. 

The«Plovei3 in general are 
grcgaiioiis buds, feeding in 
floeks. They are less stiietly 
aquatic, in their habits than the 
other familie.s, .some of them, 
imleid, fieqmnling the margins 
of lueis, lake.s and ponds, or 
tlie sea-shoies, whilst others are 
fmiml upon moors and pastures, 
and even in ploughed fields 
Ufost of them perform (•oiisidi't- I'lg. 1.^. F'ootof Crested iapwing (nme//w9cnst(//i/0, 

•il'le migiations, Msiting the high northern latitudes during the»summer for the 
purpose of 1)1 ceding They generally lay their eggs in a mere cavity in the sand oi 
gravel, and the young run about soon after they are hatched. Several siieeica are 
found 111 Britain. 

Amongst these, one of the nio.st remarkable is the JfrrmnfopHs ostraltpuit, or Oyster- 
eatelicr (Fig 169), which forms the type of the sub-family IT^f/tafopoffituc. Jii this 
bird the hind toe i.s wanting; the hill is much longer than llie head, slightly bent 
upwauls, pi'nlagonal at the base, and coinprcased into a thin plate tow'aids the apex, 
which IS ahrn])ily truncated. The Oyster-catcher ia a handsome bird, about eighteen 
inches in length ; its plumage is variegated with black and Avhite (wlieiiee the name of 

Sea-t)i(', winch is oicasionally apjilied to it), and its bill is of a bright vermilion or 
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orange colour. It is found commonly on the coasts, where it wades about seeking its 
food, which consists principally of Mollusca and young crabs It is said to detach 


! 




1 


I 

I 



limpets from the rocks with great facility, and its lull, from its peculiar form, appears 
particularly adajited for opening large bivalves, buch as the oyster, and fiom this, no 
doubt, its common English name is deiivcd. It apjicars, however,‘Lhat the bird contents 
itself with the smaller bivalves, which it is able to swallow whole. The Oyster- 
catcher resides permanently in our i.^'kinds. 

In the Omdiitft the hiiid-toe i.s present, but very .small: and the bill is shorter than 
the head, eoinjiressed and obtusely jiointi d. The legs ait not very long, and the taisi 
are scutt'llate m front The British s|)ceu‘s, StrvpsdaK tir riiriistonc, receives 

its name from the singular manner in winch it ohlams its iood. When walkit.g along 
the ■water’s edge, it turn' over the stones to find the insects and small Crustacea which 
are eoinmonly to he iii(>t with beneath them. It is a handsome luid, of small size, and 
is met with on the sea-eoasts, as 'well as on the hunks of lakes and riveis. It visits us 
in August, and remains till May, when it depaits for its brooding grounds, which arc 
situated in tlie most northern parts of Europe 

The CVuuvnfi lurt*, inclvdiTig the '^IVue Plovers and the Lapwings, have the bill of 
variable "^iength, and of the foirn already desdihid in the chiiiactcr of the family. 
The leg.s arc very slender; the taisi covered with hexagonal scales, or scutellate 
in front; tlic toi's ralhiT short and slender, llie t^^o outer coiiiu'cted by a basal 
■web, and the hindir one* usually entirely wanting, or, when present, reduced to a 
very small size. 'Fhese birds are generally found in marshy place.s, and visit the sea¬ 
shores in flocks during the winter. Their flesh is very good, and the eggs are 
regarded as a great delicacy. 

The Pratincoles [fUnreolina), a singular group of birds, are also placed in this 
family by Mr. G. R Gray, and by several other authors. Linnmus placed them 
amongst the Swallows, which they resemble in their forked tails and mode of 
flight; but he appears to have entertained some doubt as to whether this was really 
the proper place for the single species known to him, as he says that it appears to be 
intermediate between the Swallows and the Grallai. It appears, however, that Lin¬ 
naeus came to this conclusion without seeing the laid, for, in a letter written after ho 
had obtained specimens, ho refers it to the GraUie; and in this he has been followed 
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by most modem writers on Oinillioioyy, aitUough a few still retain the original opinion 
of Linmeus. 

Tlio Pratineoles have the bill shoit, 
arched, and deeply dell, with th(J nos- 
tills oblique (Fig ISO) ^ tin' legs uither 
long and slendcu, \villi the tibne lealhei ed 
iui a consideiabh' portion of llnui leiigtli, 
and the taisi leticulated; th(‘ finder 
toe very sliort, the middle antcu'ut' tb« 
long, and fuinisbed with a long daw, 
thelalcial toes shorter, and the 
one uni ed to the middle toe by a small 
basal nnunbrane. ^The wings aie loTig 
and iiair»)W, and the tail usual 1\ (bik<‘d 
In tlieii appeal a nee these birds Ixai 
Some te>eiublaiue to the Ilasoiial I>inls, 
and th(^ common Finojx'an sp(‘i u^s js 
railed bv tli«' Fnonh Vinltix (h‘ Mn, la 
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] Mi. —Head of tlie (Vtllaird Puitincolc 
[(Jim cola p! (t(ifiCitlf()* 


Sea Farlridge', altbongb il is lardy found in tlu' n('iglibouilin<*d of lln eoasi. 

The Jhatineoles, ncfoiding io AI. Temimmb, obs(r^(^l llu' habits of tho 

common s])e< U's [O/afrola pialo/co/a) m llimgai},li\(’ in waim and lempeiale dimates, 
frequenting tlie lianks of iiveis and lak(‘s, arni inaidn plac'cs. They lun and fly with 
great swiftTU'^s, and feed up(m inpiatir animal-, and ihe insects wliu h liv(‘ in gu'at 
numbers amongst lln^ ruslies and sedg(‘s of tlu‘ inausli ; tlie latter they oflen tak(‘ i\lien 
<111 tlu^ \\ mg. Ill the manner of SutilloW'-. TJn‘> build iheii in sis in tliiek tntts of 
reed-’, ruslu‘s, and ollu'r InTbagc*, lading tliic’e bmr eggs. The speaues aie not 
numeimis, but apjieai to be pKUiy gLinaally di »but(‘d in tlie ('asiein liemispLieie; 
tho common spi‘(‘ies, vilndi s »ni(‘tiinc‘s (xa ins n; iglaml, being found in all the warm 
and temper ate r(*gions of tlie old woild 

In the Coursers [Carsvi'ina]^ the bill is rat’ i dmit, slender, d(q>re^S('d near the 

bas(‘, and slightly aielu'd 




to the exliemity, the nos¬ 
trils uie jdaced on*eaeh side 
of the‘bill in a short, tri¬ 
angular gro(»ve ; tlie legs 
aie long, the tarsi seutd- 
lated bi%h in front and 
behind, and tlie hind toe 
is entirely defn ient The 
Coursers are almost cut indy 
confined to the warmer 
paits'qf tho old eontimiit, 
wliere they commonly fre¬ 
quent the sandy wastes of 
tho inteiior. Several spe¬ 
cies are found in difl(ient 
parts of Afiioa, and one of tlicse, the Croani-eoloiired Courser {rmxomis Knntpcfu-^ 
Fig. JGU, oorurs occasioDully in England, and still more fioqucntly in the south of 



Fig. 1(»1.—Head of the Croaiii-eolouicd Couiscr {Cun^onui^ 
Euro^mib), 
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Europe. Little is known of the liahits of those hiids, except that they run with ! 

great swiftnoes, and api)oai* to pick up theur food, probably inse(‘.ts, fioni the ground, j 

The common species migrates in eonsideiable iiiimlx^is durjiig the suinimT, from \ 

the interior of Africa to the north coast of that continent; and tlic few^ individuals | 

which visit the countiics to tlie north of the MediterraiU‘aii, must he u'gauled as mere 
stragglers. , 

The last sub-family of thP rhaia<lriid;e is that of iIk' (lyikuenund^ or Tlii(‘k-kuees, 
of whuh a single .s])eeies visits tins (ountrv during tlo' siimmei*. fn llu'se hiids j 
the basal portion of the bill is dejin^ssed am^' tbr ajiieal strong nnd swolli'ii, ; 

Tlic nostrils ar(‘ placed in a deep longitmliua] gmove, on (‘aeli sub'of the bill; the 
legs ar-‘ (dongated, with tlu* baie ])oniori ol lla tihue and tliC' tarsi retieiilated, and the 
hind toi'eithei enliiely detiMi'iit oi vc'iy^ small, and raised fiom the ground. These i 
birds, Mliieh njijx'aiiii some resjieets to uniU' tlu' JMoyeis wiib the Jhistai (L, geneially 
frequent dry ])ahlun s and wa-te ])bu‘e'>. 'flu'} an* pe( ulnii to tlu^ eastc'in liemisjdK'io, 
ov(‘r the Avarm and lemperate ])aith of nliieli tlu'V aie jjndty generally distributed. ' 
()ru‘ specie^, the Common 'J',bub knee diouvnis r?////f//? M'lju'h is found abiin- 1 
dantlv in Asia, Africa, and tiie soutli of Ibiiope, visit- tin- (‘ountiy in (jonsiderablc | 
quantities in the summei , it is i‘sp{*(‘iallA abundant on tb** sandy plains of Norfolk, 
from which circuinstaiu'e om* of its coiiiinone-t Lnglisli n^iiiu'si? tlm Noifolk Plover; 
it is also called the (Jreat Pb)V('7, fioin its ( onsub'rabb' and tlu' T^rind or Stone 

Curlew, tinm tb(' n'Seiublance of its (ma to that (d tlie Commdii (hiib'W. They lay 
tlicir (\':gs, generally tAvo m numb('i, in a slight liollow in tlu' ground 'Ilicy aie 
buppos('d to teed piiru*ij)al]v at night, ot in the twilight , tlieii bxid consists of Avorins, 
slug^, and insects, but tlicA ait' aKo said to df voui small Afanimalia and Ib'ptjlcs. 

Tn l!u- fai>iily C/n/c/rV', oi the Ihist.inK, the bill is sboit and stout, ratin'! coinTX. 
broad at the base and comj>rcsvv‘d UnvanKtlie ajx'x , the iiostiiL an' placed in a large 
menibianous giuovc', A^hich is (lotlied AMtli feathers at tlie base; the ^Jegs are 
elongat(‘d end blender, the taiM leticulab'd, and tlie toes sliorl, Avitb convex, obtuse 
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Fig. 102 - llead of the Little liuul.inl [Otu trirajr). I 

■* 1 

law^s. The hind toe is entirely wanting. The wings ans ample, and somewhat ' 

poiiilfcd. Tlie birds of this family liavc ficquoutly been plat ed by autbots in tbc ordc^ 
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Ciirsorcs, ■will] Iho Ostriches and then allic's, and in some rcspeids they are allied to the 
liasorial 1)11 ds; hut then’ nearest allies njtja^fr to he the Coursers and ^J'hick-knecd 
Plovers, and we havi! accordingly placed thi'iii in juxia-posifton with these amongst the 
(Iralliitoies 

The l{iistardsaregenera]]ylargel)iids,wliich liveupon heaths and dry plains in various 
jiarts of the (‘astern hernisphon*. They i tin verv tajodly and lly well, although they rise 
with difliculty 'I’lu ii f#od consists pi iiu ipallj ol‘ w orins and insects, with a few reptiles 
and ev(‘n sinall IVlainnialia, and hiids, (iieen \^‘getahles al.-so appear to constitute a 
part of then du't. 'rimy aio geneially found at a distance troni water, and arc said 
never to diink, although it wa^huig^ helu'ved that the male of the Great Ihistard 
iOhs tanla) possessed a pouch under the tin oat, in Avhicli he conveyed water to the 
female wdiilst the latter W’lis engaged in the hiisinesb of incuhation. From the recent 
ol)si‘rvfitions of jMr. Yarrcll, (‘on/irmed liy other naluialihls. it apju'ais, how'ever, that 
lh(‘male Ihistard ])ossess('s no gular ]M»uch, Sltlioiigh the stiuctnri,* of this otgan was 
niiMulcly (Icsenl)(‘(thy Dames liuriingloii and Fdwaids, the latter staling that it opens 
undi ‘1 llic tongue, and that lie poiiicd seven juntb of water into it before it ran over, 
kir Darrell Ibcretove coneludcb that those writeis imibt have niistakon some other 
bird for the Itust.ird.— {Pior. J.ii/ii /S'>c) 'I'lic} aic sa#l to Im polygamous, and the 
males lake no jiail in im uliation, hut lelicat to inaishy ])lai‘cs whiDt tlie teniales lav 
and Jialdi llieir eggs amongsl tall hcihage, fi< (picntly m com Helds During the hiced- 
ing season the males an* seen in fine da)s disjdaying llii'niM lves like Tiiikcy-eoeks, 
sjiVv ading their tails,«dioo]>mg tluii wings, and dilating their ihioats. 

Two species aio found in Itiitaiii, hut one of these, the Great Ihislaid {Oiix tarihi)^ 
W'hieli was foniu'ily very ahiimlant ujioii the Willshm Downs and the I’lains of Nor¬ 
folk, appeals now to lu* neailj exliiK 1 in those locuhlus Tt is a huge hiul, the male 
mi'asuring sonietinn’s ni'aily four fict m h'uglli, and the feniali* ahoul time In sonic 
])aits of the eonlinent it is still alunnhuil, and is licijuently to be i5(>en m the maikets 
foi sah*; the tiesli i)l Aouiig Innls ahoiit a \ ear old is naid to he V(‘ry good. 'I'lie second 
ihitish s])('ei(‘s, the liitth' Duslaid felxix, Fig. 102), is n'garded as a straggler, or 

occasional A'i^ifoi to oni shoics, its iigiilai Ksidi'iiee lii'ing the countiies hoideiing 
the Mi'diteiiancan. Smgiilaily enough, hoW('vei. it has generally oteniied in tins 
eountry in tlie winti i Tt is a much siualk'r bird tlian tlie jireeeding, inea.sniing only 
about sc'ii'iiti ell inches in h'ligth. 

The last family of the Grallatoiial Birds is tliat of the Gniulrr, or Cranes, eomposed 
of large and handsome hiid.s, some of winch a[)peai to ho allied to tlie ]iu.s?aids, and 
olheis to the Aidcuhe, in oi neai which lattei lannij they are ]»laeed by some autlioi.s. 
'J'lu'V have the bill stieiig and sbarji-edged, with liie nostiils placed in laige concave 
sinuses ; the legs Jong and sh'udt'i, with a consideiabb* portion of the tibne ban*, and 
the tarsi eoinpi essed and slnekled in fiont , tlie tt-es rathei loTig,iiwuth a very laiiall 
membrane uniting the two outer oni'S, and the hind toe short and elevated. The 
wings are broad and the tail shoit, but the teitiaiy featheis of the wings aie otten 
nmeh elongatial, and deeaimiuisi'd into separate filaments, forming tufts of beautiful 
piunu's, winch hang down on each snh* of the tail, and were formeily much worn 
as oTiiamcnts. The biids in which this jieeuliar stineture *of the tertiani*s pie- 
vails, form the sub-family of tlie True Cranes {Gr/initf) ; they are further ehaiae- 
terixed hy having the bill straight and strong, w'ltli both tlie mundibb's of ((jual length 
and pointed at tin* tip. The Cranes are large, stately, and elegapt buds, most of which 
axe exclusively inhabitants of warm climates, although some of them undcitake con- 
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sumnior, ;inrl rolurns soutl 



siderablf' migrations. Thus the Common Crane {Grus ciuerea^ Fig. 1G3) migrates to 
the north of Eui()[><' and Siberia in the spring, leinains there and breeds during the 

toward in tlic autumn—its winter residence is in Africa and 
the soutliern countries of Asia. A few individuals 
of tlic Common Crane oceai^hmally visit this 
country, and in former times the bird appears to 
liave btM*n miieli more efinmon. It frequents 
Tud/^by dislncls, and iec'ds eoniinonly upon Worms, 
Ins(‘('ts, Jb'ptiles and Mollusea, but the crop is 
'^oTn(*limes lornd^‘j..irtia]lv filled with grain. The 
usual situation ^t‘le(‘ted by the Chane lor its 
IS amoimst the i(M*ds, oi olliei tall plants of its 
inar-by abodr, but it also oc(*asionally builds upon 
rnnu'd building'-. During then migiations they 
fly like ih(' AV;ld (Jei’se and SwI.ns, eilher in the 
f'»iin of a we<in(*^ or in a long hue, k(’epmj> at a 
t'on''iderabl(‘ elevation, and fiequcuitly emiUing a 
loud (dear ery ; as in the Wild Swan, also, the 
liaelu'a Is viu} long and convoluted within a 
( avity of llie sttUTium. 

Among-^t t]u‘ most beautiful species arc the 
J )rni()isellr, oi Ninmdnm Crane-(-'f?/^//; apnides 
and the ('lowiu'd (han(‘ {Htf/ranra pat ff7niio)^ botli 
jiibabitants o( the northein ])arts of Africa. The 
latter is u ndru d lemaikahlc hy the possession of a 
tufted flat, \ellowish, spnall\-twasted filaments, 
terminated hy him k jiem ils, and fiing(‘(I along the edges wuth blac'kisli hairs, Tmtli 
th<*s^^ buds an* ex( ecfiingly g^ ntle and good-temi)er(‘d , and as tliey are easily ,temed, 
and, inch'ed, aic' .•'aid to take a plea*-!!^* in displaying themselves, they foim pleasing 
ohj(‘ets ill large ai iari(*s 

Jn ih(‘ PsophtKfr^ (*r Tiumpeters, fi)rming the seeond snh-fainily of the Gruidte, the 
tertiaru'S aii not dongated and d(’('onip<.M d, and the bill is ermsiderably arehed 
tov^aids th(‘ apex, with the npjar mandible ovcihanging tlie low^er (»ne at the tip. The 
liiids belonging to tins suh-family, which arc }>eeiilun to South Anieiiea, aic interest¬ 
ing to thd naliiiali^t from the gu‘at similarity which they pjesent, in some respects, to 
th<‘ llasorial or Galhnaeerms Dirds. One* of them, the Trumpetei {l\sophta n'fipitfrtis)^ 
called the by the natives of South Arncuden, w’hich is about the* size of a large fowl, 

is common in fJiiiana, wdnie it is often k(*pt wutli jmnltry, wdiicli ^ is said to protect 
from the attacks hiuD of prey. It is execedingly dcKule, and attaches itself to the 
person that feeds it, following him about like* a dog; it is said even to attack other 
domestic animals to pievcuit them fiom shaiing in its master’s caresses. Its name of 
'rrumpeter alludes to a den p, rough sound wliieh it emits. Another species, which is 
also eommoii in South Anieiic a, and, like the Trumpetei, may be easily domesticated, 
is the Canama (Cfniafhn a bird about tlie size of a HcTon, which is found 

]>rineipally in the mountain phams of lirazil. It flies ill, hut runs W'lth great swiftness 
It IS generally puisued on horseback, and alwuiys leads its pursuers a long and 
tedious chase. I'his bird feeds upon insects and small reptiles, and, like the Trum¬ 
peter, emits a loud, dull cry. 
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OrDEU IJT. —§?rilHORE8. 

G6]iei:al Charactexs.—Of tho Cniaoiiivl birds, 'wh^jjll havo boon included by 
many autliors arnonftstthc Oiallaloros, ibc common Ostneh is a well-known example. 
They arc nearly all large birds, 


witb stntng and genoially 
elongated legs; tho wwgs, on 
thecontrarare always nulueed 
to a rudimentary condition 
(Fig. 164), ullhougb the bones « 
in numbt r and fonn agiee with 
those of the wings of otluT 
birds. In eonse(|U(*nce of tins 
sm.ill size of the wings tliesc 
birds are quili' ^ncapalilo of 
ilight, and the only nsi' tln-v 
ever appeal to nuiKe of tlii ir 
wings IS to spread tlvni out :i- 
if to eateh Ihi' air in i unniiig. J ii 
aeeoidanco with this di-fieiency 
of the power of flight, tho hones 
are, almost entirely destitute of 
the air-eells will! h luthi'rudi- 
nary birds give so mueh light¬ 
ness to the skeleton , and the 
eternum is reduci'd to a simple 
convex shield (Fig. with¬ 

out auji trace of the ki'cl, wliidi 
in other buds gives attaehinent 
to the powerful pectoral miiseloa 






w 



Fif?. Slvoloton of the O'^tneh 


to trie powerful pectoral uniselca. To oonipc'nsale for lliis (lefK-ieney) however, the 
great size and museiilaiity of tbe h'gs lender the paei' of these birds in running 
exceedingly swift; tbe pelvis is of larf size, and the (,wo sides of tlie arch mute at 



Fig. 165.—Stci num of the Emeu {Dromntus Novoi Ilollandice). 


the puhis, whiith is 
not the rase in any 
other birds. * Th(' an¬ 
terior toi’s are strong, 
eilhei two or lliree in 
number, and termi- 
natei by strong nails. 
Tho hindi'r toe is rn- 
tirely w.an ting, exi'cpt 
in tlie genu.s Apteryx^ 
in which this organ is 
pi^esent in a rudiinen- 
taiy condition. 

The plumago is of 


a very peculiar character, the barbs of the feathers being always separate, and often 
exhibiting a close lescrablance to hairs. The bill is usually rather short, depressed, and 
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BOincwhat tiiangulnr; but in tlic Aptci^yx it is olongated and cylindrical, with the 
nostiils placed at the tip. IgThe bend and nrck arn usually uali<‘d, or covered ouly with 

a shoit, downy jduuiaf^e ; Ihc lioad is somo- 
tiiJK's f'uTTji^hed with u horny crest, and the 
n(‘ek with IJesliy n\'ittl(‘s. 

Tlu'se ri'inarkahle birds, of which very 
it'w s]>c‘cies are knr)wn, are ronfined to the 
wannej* ])arts of llu eaith,—one six’cies being 
found in trn])ieril Afiie.a, another in the 
Jslands'of f^tie Jiastt rn Arehi[>elago, a Ihirdin 
w lloll ukJ, and a fourth in South Aineuea. 

Tlie singular gfunis of which two 

species linvc' been described, is confined to 
IVcw Zealand. 

Divisions.—Tin- oi‘dei ineliid(*s only two 
families In tlu' typiealiamilyoftliOAS/'rw- 
Fig of the Ostudi iliUmidic, 03 Ostiiehis, which ineludi^s the 

vamolxis], hugest of known birds, the bill is broad, 

depressed, and triangular, with tlie apex obtuse, and tin* nostidls ])laei d in a groove, 
and 1hi‘ hinder toe is i^ntindy di^ticient The leg^ are very long, especially the 
tarsi, which aie covered \\ itli scab's. The 
plumage varies (onsulerahly in its t('xlnre 
in the diflerent species, wlindi all fiequent 
the desert plains oi the eoimtiios inhahiti'd 
by them, wluie tlit'y run with gri'at sm ift- 
ness 

Tlu) best known sjienf's is tlieO-linii 
{Sitruthio ca))ivu\. I'hg. irj7), the L.rg('>t of 
all existing buds, wliicli inhabits tlie sandy 
desiuts of tioi)ieal Africa. 'J’liis reniaikahle 
bird, which lias lx cn cedebratc'd sun e tlie 
most remote antiquity, nieasui'cs from six to 
eight fi'ct in luuglit; its feel Consist only of 
two toes fKig U)G), its k. ad and m‘(kare 
nearly naked, tlu general plumage is veiy lax, 
and tlie quill fi\Tlhers of ilie wung-^ and tail 
ar(3 pai tieulaily remarkable for tin* length of 
their haihs, wdiidi, although furnislied witli 
barbules, arc completely si'parate from each 
other: tliose arc the well-known Ostiieh- i'lg. 107 —Ostiich (i^trul/tio aunrlufi). 

feathers, winch iioui then elegance arc so highly jirized as ornainciits. 

The Ostiiehes live together in large floc'ks, feeding upon grass, grain, &c.; like the 
Gallinaceous birds, w^ndi thej^ resemble in tlii'ir food, they have an enormous crop and 
a strong gizzard. In confineim'iit, however, they apjieai to devour indiscriminately 
almost anything that comi s in their Nvay, as they Jiave been frequently known to pick ; 
up and swallow pieces of leather, wood, stones, and even luetab The hard substances > 
are probably taken to assist the action of the gizzard, but however this may be, the j 
voracity of the Ostrich formerly gave-rise to a belief that this bird fed upon iron. ) 
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The African Ostrich is polygamous. The tcyialc scratclics a hole in the sand, in 
■W'hich she lays ten or twelve c};gs, and these uu* hiilelu'd jiii^pally by the heat of the 
gun, although the female, conliai)' to a veiy geneially reeiiiTO opinion, watohc's over 
them with great care, and sits upon them dining the night. The eggs weij^i about 
three pounds, and are regarded as a gieat delieat v When pui uied, the Ostneh runs 
with .MieliH’apidity as speedily to outstiip tin* .svviiiesl lioi.se, and the huiileis, theie- 
foie, either relieve one aftothoi in the ehuse, or bewihU'i the bu<l by approaebnig it m 
several directions, but t!io pursuit is not alwAys uuat^eniU'd with danger, as tbe 
Ostiieh sometimes attacks hi.s enemies, stiikiiig out with his bit w iili foiee. In 

captivity tins luid often heeomes fl(^ie«ud gentli' with tlio.se to whom it is aeeustomed, 
hut almost alway.s exliibits more or less oninity towards slr.nigei.s, wliorn it will 
endeavour to kuee-k down and traVpbi under foot. 

The Ameneati Ostneh {HlitaXLiiiencaun)^ called also the Xandou, or llhea, is 
scar ely more than half the* .size- Id’ the AfiiTan .species, fiom wl;%';h it also ilitleis in 
having tlu' luaid eov^cui'd w'llh ieatiw.-., and the fool funnslud with Ihiee toe's It is of 
a neaily uuifoini giay tint, and tliAieatheis of the wing-- and tail, .alllumgli elongated, 
jiossi'ss none of tin* beauty of tliosc^’the Tnio Ostiich , tin \ are onl\ emplojed lu tlic 
maniifaetui'O of light dusting lin pis. Jt is veiy abufldaiil, m tlie gie.it plains of 
tropical America, wheic’ it is ]iuisk'“,1 on lioibobac-k, and e.ijituied eithei b) the lanso, 
or by thiowing at its Ic'gs ■ui jnsti~*“ant fonued ol iwu lie.ivv balls, or btoiu-.s, attached 


togc'thei by a leathern tlioiig. Mi aivvin, who liad lic'([ueiil op}ioitumt il.s cd obsc'iviiig 
tliC'Se birds, has given .an eM cdlcml'^M'' ount of tlieu lialuls Jle says lli.il the' 0,-,ti ic lies 
take the water ic'udily, and .swnu '^'iios-' hioad ami lapid iiveis, and even lic^mi island 
to island in bays. Tluy swiii'^tslowly, with tlie gieatei pint of tiu'ir bodies 
itriniersc'd, and their neek.s c'xlei jeJ a little loiw .cid' Aeeoidiiig to the late Eail of 
])i iby, these Inids aic'pollgamoi^, luid llu male Imd juep.iic-s the nest, eollc'cts the 
eggs, w'hieh uie frecjiienlly laid b Clie female.s at landom on the giouncl, and [leilorma 
all theflfitics of ineuhatLon. Mi^^biiwin eoufirms tlic'.se ohsci vat ions, and says that 


four or five females have been n to la) iii the same nc'st, .end that the male; when 
Silting lies so cduse that he himt^** neaily iode ovet one. At tins time the males aio 
said sometimes to bo very fiewe "'iiul they have been known to attack a man on 
li(»isebaek, tiying to kiek and Ic'a'^ yii him. 

Tlie Emeu of New Hollar.^ h-omants JS'uvic lloUaiinie) is neaily as largo as the 


»Bo'' 

African Oitrich, me.asurmg frorli v1‘ to .seven fret in height. .It lias thic'c toes in each 

p . . 1 .1 . . X* __ I 1 C‘fil. . I-. . .1 1 . . .1 i I .1 


1 

I 


i e.ilmet They are muuh souglit lor. both by natives and J'luropeans, for tin' sake of 
their flesh, that of the young biids being dt'.st!ribecl as very clc'lieatc', wlulst th.it of the 
old emys 18 eomparod to beef. Tlu'ii eggs aEo are eaten, and it is said that dining 
their breeding season tbe natives of some jiarts of Amsti alia llve,almo.^t until ely upon 
Emeu’s eggs. The old birds are hunted by trained dogs, wdiieh have been taught to 
Rvoid the powerful kicks of lhc;ir 'luairy by nininng up alongside of the bud 
and then springing suddenly upon its neck. 'J'hey are monogamous, and the 
male's, as in the case of the Rhea, peifc»rm the dutie.s of iiieuhation. The 
( eggs arc ncai'ly as large as those of the Ostrich, but of a daik green colour; 
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and the young, when first hatched,^re rather elegantly striped with black and 
whitish gray. ^ 

The lii^t species of tms family is the Cassowary {Oasuarius ffaleatun, Fig. 168), an 
inhabitlflnt of the islands of the Eastern Archipelago It stands about five feet in 

height, and is distinguished generically from 
the Ollier incmbers of the family by the 
possession of a fteculiar homy crest or 
lielinet upon the head, by the wings being 
fumisbi d, instead of feathers, with about 
fivy "('}’^7Tldrieal stalks destitute of baibs, 
and by lly; large size of the claw on the 
iriner'Hn,j The head and neek are nak('d 
and V -1 o'd, and these parts are of a bi ight 
red C' vaiiei?ated wi(h blue. The rest 

of tbihi'o^ y, winch is veiy stout, is eoveied 
with ‘ f]' ])endenl featheis, winch resenible 
hair e'M 1 more elosidy than those of the 
1‘hneu. k 1 feeds upon fruits, herbage, and 
seeds, and-, I'ke fhi* 0^trieh, swallows hal'd 
suhstaitgpi, pioliably to as.sist the action of 
thf' gij',. d Th(‘ eggs are of a greenish 

I 

lint • 

I'lie't and porno of th(5 bonos of a 
ird bolonging to this family, the 
have been recently dis- 
eoM'iod V the island of Madagasear. The 
largest the eggs, which were found 



Ca'=^s()wary {Ca^varn/i^ qaleatvs) 


imbedded in alluvial sod, measui'od no less tlian twel inches and two-thirds iii>4ength, 


wliilst the egg of the Conmnm Ostricli is only about 
the (‘ont(>nts of tin' two r^ggs is uiiieli greater, forj 


alf this size. The difference in 
. Isidore Geoffrey Saint-Tlilaire, 


who was the first describtu of llu'se oxtraoidiiiary | lains, ealeulat/Os tliaT the largest 
egg df the ^l^pyoims received by the Pans Muse would contain lOj quarts, or 
about as much as 6 c‘gg.s of the Ostrich, 10 of the ssowary, or 118 of the common 
Hon One of the eggs-had been ])erforated by fh latives, and used as a vessel for 
carrying water. F'rom the diini^nsions of tlie boms, ^ , is supposed that this biid must 
be at least double the size of the Ostrich ; and it ip^oirs not improbable that it may 
still h(' in existence in the interior of the almost uak[^- 3 |wn island in which its remains 
were found. 

Another groify of gigantic extinct birds is also placed in the immediate neighbour¬ 
hood of the Struthionidm by some authors, hut distril)uted by others betwi'en these and 
the Grallatorcs, These are tlic Dinnrmdct^ the bones and even the eggs of which have 
been found in considiTalde quantities imb(*dded in the volcanic sands of New Zealand. 

Several species have heim distinguished, amongst which the Dmorms (pgantcun was 
pre-eminent in stature. It has been calculated tiat this bird must have been at least 
fourteen feet in height. It appears exceedingly probable that these birds, if they do 
not still exist in the more inaccessible parts of the islands of New Zealand, were inhabi¬ 
tants of that distant land when it was first peopled with human beings, as the traditions 
of the natives describe a gigantic bird, to which they give the name of Moa^ with 
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Which their ancestors are said to have waged a waf of dostruetion The natives showed 
omUraveller the place where the last Moa was destroyed after a tremendous battle, in 
which sevcralofitsassailants were killed. The egg of oneof these birds was discovered 
by Mr. W alter Mantell, who describes it as so larg<. that his hat would but just serve 
as an egg-cup for it, it would, therefore, appear ti be neatly as large as that of the 

The family o(»tho Ceraercs, the ApUr„„lr, m,.|n,h, only tw, ammilar 

wing e« bi.iK mhahitunfa of New Zealand. TheS,. hmla aiie diet.ngu.ehed Item the 
.stii.th.i.mdai by the elongated slender form of the lull, wli.eli hears the noati.ls at 
the tip of the upper mandihlc, 
by the comparative .shoitrie.>.s 
of the legs, and the presence 
of a short hind tot*, fuiiushed 
with a.strong claw. Tin* wings 
are perleclly riuhinefltarv, and 
concealed under the fealheis, 
which resemble those of the 
Emeu. 

Tlie.se birds arc nocturnal 
in their habits, feeding upon 
insects, running vith gieat I'li: 1 The-Vau-nx. 

rapidity, and defending alnmiselves vigoi.mslv with (ben fe,>(. The name of Khn-Ktm 
IS given to them by the natives of New Zealand, wJio use the skin in uiakiri-r dresses 
which aie higl.ly valued A specimen of one of the .species is now livin" m' the 
Zoological Gardens. ^ 

OuDFIt IV.— Rasouks. 

Ge^al Characters.— This oidcr includes the numerous species of Gallinaceous 
birds, orThose which agree more or less in siuuituro with our common Fowl and the 
name Kasotes, or Seiapci.s, alludes to the hahit ofseratcliing m the ground in search of 
lood, which, as cv(Ty ouo knows, is so oommori with dornostic poultry 

Tho-so birds are gmerdly of moderate size, with the body latlier stout, and the 
nock short, or of modi^iMto l(‘ng:th. Tho hoad i*. rather small, and the bill which is 
usually shorter than the head, is more or less arched, an.l has the upper mandil.le pro¬ 
jecting beyond the lower one both at the apex and the margins. The le-s^are of 
moderate length, hut usually very .stout; the tibi,® arc featliored q,u,e down to Gie tip ■ 
and the feathers, ic some cas<-s, cover the taisi, and eien the toes The anterior tooa 
are always th.ee in number, usually rather short, stout, furni.lied with broad blunt 
naihs and frequently more or Ibss united by a web at the base; tile hinder toe is 
usually small, and raised a little upon theba.kofthe tarsus, but in the species which 
frequently perch upon trees, and some othius, the hinder toe is more elon-mtisl and 
placed on the same level with the rest. The back of the tarsus is also frequently fur¬ 
nished, especially in the males, with one or more spurs, which are often of considerable 
length, and constitute forimdahle offensive weapons in the comUs which prevail 
amongst these birds during the breeding season. 

The plumage is fi.m, and the accessory feathers, or plumules, are always of lar-e 
size. The birds, and especially the males, are frequently adorned with magnificent 
colours; and in many cases particular parts of the plumage in this sex acquire a great 
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degree of development, rendering t^e appearance of the birds exceedingly elegant 
The wings are usually short and weak, and the flight of the birds by no tnoaus power¬ 
ful or prolonged, it is generally accompanied by a whirring sound, which is almost 
characteriatie of this order. 

The general conformation of the digestive organs (Fig 117) is as follows The 
ossophagus is narrow, but is dilated below the middle into a large, somewhat globular 
crop. The stomaeli, or gizzard, is exceedingly strong and fnuseular, and lined with 
hard, tendinous plates, by.the aclidn of winch, assisted in most cases by stones, or 
other bard substanees winch the InnU swallow, the commmutionof the food is effected. 
The intestine is long, and fiinu'.lied with veryda^!^ cceca ; the latter organs, in fact, 
are larger m these than in any oilier birds. 

These birds are found in all parts of the world, from the tropics to the frozen 
regions of the north , but the finest and most typical species are inhabitants of the 
teinp'M'ate and was^'iier parts of Asia.' They feed principally on seeds, fruits, and 
herliige, bnl also, to a ( msiderable extent, on msoets, worms, and'olher small animals. 
Their general liabitiition is on the ground, where they i im with great celerity, liul many 
of them roo.st on trees. They are niostl}' polygamous in their habits, the male.s being 
usually surrouiid(‘d by a considerable tioop of femail's; and to these, with one leniaik- 
iible exeeplion, the whole business of meubatiun is g 'neiall}' left. The nest is always 
plaeed on the ground in some sheltered situation, and very little art is exhibited in its 
coristruetion—indeed, an elaboiiUe nest is the Icns necessary, as the young are able tc 
run about and feed almost as soon as thi'v liave left iheegg, and at night, or on 
the appioaeli of danger, thi'y eolleet beneath tlu' wings of 1 hen mother. 

Divisions, — The ilasoiial buds form sev’cii iainilies. In the Tinainoiis {^TinaiidfUc)^ 
(he bill IS rather straight, with the base covered with a membiane, and the tij) sud¬ 
denly hooked. The w'lngs aie sliort and coneave , the tail short, oi entiiely wanting ; 
the tarsi an* seutellato in front, and the toes long,—the iiiiider one being sometimes 
wanting. The genus TiminoUs, belonging to this lamilj', makes a very near^pioacli 
to the Hustards. 

I'ho.se buds ari' peculiar to South America, where they live in the fields, or on the 
borders of wuiods. Their flight is heavy; but they run with considerald s sw'iflness 
They fei'd pnncipallj" ujion giain, x'i.siling the newly-sown fields of eorn and maize 
during tlie night, to pick up the seeds which have not been covered by the soil. The 
females lay about sevep eggs, in tufts of herbage; and the young, wlien liatelied, soon 
disperse, the family being rarely found united into a flock. Tlieii flesh is exci'cdingly 
good ; and as thi'y do not lise willingly, but rather prefer endeavouring to conceal 
themselves when jmrsued, they are taken without much diftieulty by means of a 
noose at thi' end of a slick They vary eonsideiably m size, the laigesl speiue.s being 
about as largii'^as a pheasant, or fiom fifteim to eighteen inches in length, whilst the 
smallest do not exceed six inches. 

The Chionididie have tlie hill rather shoit and stout, eompri'sscd and much arched 
towards the tip; the nostrils are plaeed at the base, and protected by a horny sheath 
or covering. The wings are long and pointed, and the tail of moderate size ; the tarsi 
arc short and stout, the anterior toes long, united at the base, and the hinder one small 
and elevated. The best known species of this family is the White Sheathbill 
{ChioHix alba), a bird about fifteen inches in length, of a white colour, with the feet 
reddish-biack. It frequents the shores of Australia, New Zi'aland, and other 
islands approaching the Antarctic ocean, where it feeds upon Mollusca and other animal 
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matters, resembling some of the AVading birda so closely in its habits, that it has been 
placed aniongbt them by many natuialists. 

It is probable that it occasionally feeds upon carnon, as Forster, its oiiginal 
describer, states that, having killed some of them in I'ook's second voyage, the sailors 
wore unable to eat the flesh in conscipienco of its aboimnalile odoui , aUhough, as ho 
observes, tlu'y were not at that tune particularly nice m tin; choree ol food. Lesson 
and Messrs, (luoy and Gaiinard, how’cver, founef the tlesjli ])aili( iiLiily good; and in 
Cook’s third voyage it is said to be equal to Duck. 

In (he f.iinily of the T<fia~ 
ouuhr, or (liouse, the bill i.s 
rather short, broad at the ha.se, 
eoinpiessi'd and arched, vith 
the tip oblii-'e, the nostrils 
are jdaced at tin* base of the 
bill, sometimes covered with 
feather^, or ])iot(’eted by a 
hard scale , the legs are stout, 
with the taisi usually naked and smitellate. but soni'dinns clothed with feathens to thi' 
toes (Fig The hind toe is rairlv \\ antiiur, U'-ually lather small and elevated. 

The Millies are generally shoit and lounded, and th<‘ tail is also rounded at the 
extremity. 

7dii.s family, winch includes a gieat number of species, is divided into four .sub¬ 
families The Teiruonvur, including the typical .‘jpecies, have tin bill short, veiy broad 
at the base, and gradually nariow(‘d and eompie«.sed low aids the tip, the nostrils are 
clothed with .small feathers, a.s are also tlu' lai.si, and sometimes even tin* toi's. These 
birds live piintipally upon the gioiind, where they run with gieat .swiftnesa, and feed 
almost^itirely upon vegetable snb.staiu'i's—sneb as bei lies, seeds, and tli(‘buds of trees 
and sbviibs. They are, gemually found in inonntainoiis di-tnets, sonu* living on open 
heaths, whilst otlu'is piefei wooded spots. They vary greatly in the largest heing 
nearly as hugi* as a Tiukev, the smallest sean-ely (‘xei'eding a rigeon in size. 

One of the largest .species is the Capercailzie, or Wood Ciou-.e [ IVfra'i nroffallus)^ 
which Ma> formerly ail inhabitant of the Higlihands ol Scotland, hut has now h('en 
extinct theie foi many years. Although some tolei.ihly sycecssful atlenipts have 
recently been made to intiixliieo it ag.iiii, the iinjioilcd buds and tbeii juogeny can 
hardly be regardi'd as true natives Tins bud im'tisiin's aliout tlirei* feel in length 
from the tip olithe lull to the end of the tail , the mail! is delicately inolthal with giav 
•and brownidi-hlaek, with the fiont of the m-ek and hi east hhiek, tinged with a glossy 
gncii; whilst tile-fetn.rle is vailegated with yellowisli-hiown, whitF and hrownish- 
blank. The Capeicailzie is found abundantly in the pine forests of Scandinavia, whcie 
it feeds pi ineipally upon the leaves and tmidei shoots of the Scotch fir {Pin/t'- syfres/ns). 
In the spiing, even befoic the snow has disapp^an-d, the breeding seaMUi of the 
Caperi'ailzie commences; the cock bird selects a place, where ^lie disfdays him.sclf, 
spreading his tail, and ruffling lus feathers in the mariner of a tuikey-eoi-k, uttering 
at the same time a call which i.s described as re.simibling ihc pel/er; prfler^ pr/ler, 
repeated with gradually increasing rapidity, and concluding with a sort of gulp and 
drawing in of the breath. “ During this latter process,” according to Mi. Lloyd, “ the 
head of the Capercali is thrown up, his eyes are partially closed, and bi.s whole appear¬ 
ance would denote that ho is woiked up into an agony of passion.” The hens, on 
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hearing the cull ot th.c cock, assemble from all ilie neighboiiiing ])arl8 of the forest, 
when the cock bird descends from his perch and joins tlieir company. The cock birds 
generally resort to some particular station, so thal, aceoidiiig to Mr. Lloyd, the call 
may be heard in the same place every sjuiiig for years together. The old males arc 
very jealous of the younger inembei'. of the eoimnunity, and will never sulfer them to 
play or call, and freyiK'iit combats talv(‘ place bet\v(;en them in consc'yiienee. The hens 
form their nests on the gtovnd, and lay fiom six to twelve eggs, the toeks take no 
share in the proci'S.-^ of incubation, wlinh is said to occu])}' four weeks. In captivity^, 
the Capcicailzie is cuhily d unestleati’d, and apjt^ aijs to bleed juetty leadily when ))laced 
in favourable condilioiis. The cocks muII liecpK-nlly peek at the legs of people walking 
in the place where tlu'y^ aie kejit, and even in a state of nature they an* sometimes 
known to attack intiudei's on their favourite haunts. They arc taken iirincipaUy in 
traps, and eonsiderabh' number.s an* sent from Noinay' to the Ijoudon maiket. 

Of the tiiilv Ihitish Species the liuest is the IJlaek Cock {^Tvlrao ietru, 1‘Tg. 171), 
which is found in small numbers in some parts of England, and is tolerably' abundant 

in Scotland The male is of a fine 
glo.ssy black colour, with the lower 
Ming eoveith, the under tail coverts, 
and the bases of the secondary quills 
Mliite. T'Ik' loim of the tail, however, 
IS oiu' of the iMOst remaikable chaiae- 
leis in the male bud, the four outet 
featbeis on eaeli side being eousidei- 
ably' elongated and stiongly euived 
outwaids at the tip, so lh.it the tail has 
the apiiearance of a double book, lii 
the lemale, the tail is .straigli^^and the 
coloiii is pale, rred, and mottled with 
daik blown. In its b.ibits tlu! lildek 
Cock (dosely resembles the Capei- 
cailzic, goner illv inhabiting low' districts in the neighbourhood of woods, and 
feeding prineijially upon tlie twigs of heath, M'lth tbo y'oung shoots of other .shinbs 
and tig's, i-eeds, and beines. In W'inter, aecoiuling to Mi. Yanell, the crop is often 
filled with the young shoots of firs, and in the autumn the bud soiuetiiucs ficqueiits 
corn-fields 

Several allied sjieoies are found in the United States of America (Vne of these, the 
Huffed Giouse (^iouastir unt/jel/us), which i.s called tbo I'heasant in the United Statesf 
has on each side of the neck a large tuft of black or biow'u feathers, which it has the 
power of raising at pleasure. This bird is found in all parts of the States, hut is most 
plentiful in the inouutainous districts, whore it lives iii the woods, and appears to 
resemble the Capercailzie in its habits, the male displaying himself in the same manner 
during the breeding season, and emitting a loud drumming noisn as a call to the females. 
The Ruffed Grouse measures about eighteen inches in length, and furnishes an exceed¬ 
ingly delicate food. The most remaikable of the Ameriean species is the Pirmaled 
Grouse {Tetrao cupido), wTiich is found, although rarely, in many parts of the United 
States. The male of this singular bird measures about nineteen inches in length; it 
has a pair of curious wing-like organs, about three inches long, attached one on each 
side of the neck ; and below these, on each side, a wrinkled bag, which is capable of 



171.—Head of 151ack Cock [I'rirno frfrix). 
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boiTi^ inflated, and then, as described by Wilson, “ rcsomblea, in bulk, colour, am, 
surface, a middle-sized orangethe head is furnished*with a small crest, and over 
each eye there is an elegant, semicircular comb, of a rich oiange colour, which the 
bird has the power of raising or depressing at jib^asun* During the season of their 
amours the male bud produces a peculiar sound, whudi is called /ee//w/by the Amciicau 
sportsmm, fioiii its resenflilaiuio to the sound of a distant hoin , and although this call 
does not appear to bo very loud -when in the vnuiuty of thi hnd, it is said to be audible 
at a great distanen—fioni three to six miles according to diifeieiit ohsiaveis. 

A rcmaikablo liabitof iht'se T^ojds'ijj thus desciibed by I)i IMiteliell, in Wilson’s 
American Ornithology —“During the peiiod of mating, and while the females uie 
occupied in incubation, the males have a jiraetioe of assembling, jirincijially by them¬ 
selves. To some select and eential spot, wheie theie is veiv little underwood, tlii'y 
repair from the adjoining distiiet. From the exercises jx'rioinu'd there, this is called 
a. xcrafvhm^-pldce. ^'lie time of meeting is the break of day. As soon as the light 
appears, thi' company assembles from eveiy side, sometimes to the nnmbi'r of forty or 
fifty. When the dawn is past, the ceremony begins with a low tooling from one of 
the cocks;—this is answered by another Tli('\ then come foitli one by one fiom the 
hushes, and stmt about with all tlie ]iii(le and osti'iit.iliim tlii'y can display. Their 
nocks are inenrvated; the teatheis on tliein aie creeled into a sort of ruff; the pliiinea 
of their tails aio (‘xpaiidcd like Ians ; they stmt about in a .style leseiiihling, as neaily 
as small may ho illusliilted by great, tlu' pomp of the Tiiikey-eock They seem to vie 
with each other in .statelines-,; and, as they pass each othet, frciiuently cast looks of 
insult, and uttiw notes of d« fitinei'. These are the signals for battles. They engage 
with wonderful spirit and fiertene-.s, leaimig a foot. oi two from the giound, and 
uttering a cackling, scieamiiig, and disi oidant ei y ” 

Occasionally, liowevci’, these e.vhihition.s of piidc receive rather an unpleasant 
interimplion ; for the hiinteis often find out the seratehing-places, and, by'^ concealing 
themselves over-mght,4with then guns, in huts of pine hiaiiches, witliin a few yiads 
of the spot, deal wholesale dostriielioii ujuui llie uulbi Innate biids, wdiilht these aio 
engaged in stmtting about oi tignting. 

Their flesh is considered particularly delicate, and thi'y have been destroyed in 
sneli numbers, notwithstanding legi^aliVC enaetmeiits foi their preservation, that, in 
Wilson’s lime, they had advanced in price liom one dollar four or five di^lars a 


pair. 

In the Common Grouse, or Ptarmigans {Zar/opw^), the feathers extimd to the 


extiemity of tht^toes (Fig. 172). 'I'hesc buds 
are found only in the colder temperate legions 
of the northern hemisphere, and generally in 
mountainous districts. They live entiiely on 
the ground, and feed, like the preceding 
species, upim the twigs and leaves of plants, 
seeds and berries ; but, unlike these, they are 
not polygamous, the males and females pairing 
and remaining together during the breeding- 



Fig. 172.—Foot of Ac Common Grouse 
{Magopus 6catictis). 


season. The common species, or Red Grouse {Lagopus scoticii'^, which is peculiar to 
these islands, inhabits heathy districts at almost any clevatyin, and feeds to a great 


extent upon the “young shoots of the heath; the Ptarrnigm (Z vidgaris)^ on the 


contrary, is an inhabitant of the highest parts of mountains, and only descends towards 
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the Jowcr rof-ions during the winter.' The Red Grouse is of the same colour all the 
year louud; but the Ptarmigan acquires a white plumage in the winter, Roth these 



Fig. 173.—Furnugan {Lagopiis vulgans]. 


species, hut especially the former, arc great favourites with sportsmen, and the number 
killed every autumn is enormous. The Ptarmigan is found on most of the high 
mountains of Europe, even as far south as Spain and Italy ; but it is most abundant in 
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the northern countries, and a considerable nutilber are brought to this country from 
Norway. It also occurs in the most nortlioru parts of Atuerica. 

The OdoninphorincB arc distinguished by liaving two teeth on each side of the lower 
mandible, near the point. The bill is short, and arched towards the tip, with the apex 
of the upper mandible prolonged beyond the lower one; the nostrils arc situated at the 
base of the bill, in a sheet rounded groove, and covenid by a membranous scale; the 
wings are concave and rounded, the tarsi elongated and slender, and the toes long, tho 
outermost being longer than tho inner. These birds are mhalntauts of America, where 
they take the place of tho Part«t.igc.s and Quails of the eastern hemisphere, and are 
generally known by the same namds. The best known species is the American Quail 
{Ortyt vir/finianm)^ a bird about nine inches in length, which is found in all parts of 
North America, and as far south as Ilonduras. These birds, which are as much tho 
objects of pursuit with the American sportsmen, as the common Partridge with those 
of our own counti^, are generally found about the plantations, where they feed upon 
grain. They occasionally seek shelter in woods, but usu.illy keep in the open 
fields, concealing themselves amongst the briers of hedge-banks. In May, the females 
make a nest of dry grass and In^rhage on the ground, and generally protected by a large 
tuft of grass. In this they lay from fifteen to twenty-four eggs, and the young quit 
the nest as soon as they are hatc.hed, running about with their mother in search of 
food. When disturbed under these circumstances, the mother immediately puts every 
artifice in practice to lure the intruder away from her helpless brood, running along 
the path before him with her wings dragging on the ground, as if severely wounded, 
and returning by a circuitous route when the danger has been eluded, to collect the 
chicks, which, in obedience to the first note of alarm, have secreted themselves amongst 
the herbage. When the eggs are hatched under a common hen, tho young birds are 
perfectly contented with their captivity until the approach of Spring and the breeding- 
soason^rfvhen they invariably take their departure. Another species, the Californian 
Quail {OHyx has tho top of the head ornamented with several remarkable 

curved feathers. 

In tho Turnieince, tho bill is of moderate size, nearly straight, with the tip of th# 
upper mandible slightly overhanging that of the lower one; the nostrils are placed in 
a groove which extends beyond the middle of the bill; their aperture is linear and 
furnished with an elongated scale. The tarsi are of moderate length, and stout; the 
toes, usually three in number, rather long, and free at the base; the wings ^ort and 
rounded, and the tail nearly concealed by the dorsal feathers. 

These smaU birds, which are pretty generally distributed over the eastern hemis¬ 
phere, present a considerable resemblance to the Bustards in their general appearance. 
They live generally on barren deserts, where they run with great ociority, and when 
disturbed, generally conceal themselves in the taller herbage, or endeavour to 
escape by running, but rarely take to flight. They feed upem seeds and, insects, and 
arc said to be polygamous, but little is known of their habits. Only a single species 
is found in Europe, the Andalusian Quail {Titmix tachydromti)^ and this is espe¬ 
cially a native of the countries bordering on the Mpditeiranean,*’ both in Europe and 
Africa. It is considered by Temminck to be a migratory bird, and specimens have 
occasionally strayed so far to the north as to reach this country. Several species 
are found in India and the islands of the Eastern Archipelago, and Mr. Gould hats 
brought seven or eight from Australia. The last-named ornithologist confirms 

Temmiuck’s opinion as to the migrations of these birds. A Javanese species, Tumiat 

•iw 
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pni)cipall 7 upon the ground, in pastures, especially in mountainous districts, and in 
com-delds; a few inhabit rocky places, and some are found in woods. They feed 
principally upon seeds, berries, and buds. The nest is of a very simple nature, and 
generally placed on the ground in a small hollow; tbe eggs are numerous, and the 
young run about from the moment of their leaving the egg, in company with the 
mother, who often employs a stratagem, similar to that related of the American Quail, 
to save her young from danger. * • 

Of the true Partridges {Ferdix) two species are found in Britain; one of them, 

'*the. Common Partridge {Perdix cineiva, Fig 176), 
is an undoubted native; but the second, tlio 
lled-legged or Guernsey Partridge {Perdix ruhra^ 
Fig. 175), although not uncommon in some locali¬ 
ties, is well known to have been introduced 
from the continent. These well-known birds 
are found piincipally about corn-fields, but the 
Guernsey Partridge also frequents lieathy places. 
Their food consists of grain and seeds, togetbiT 
with tender heibage and insects. Ihiring the 
autumn and winter, they keep together iu small 
flocks, calk'd coveys; but early in the spring they 
Fig. 175,—Head of Rod Paitridge sepaiatt; and pair, although the eggs are rarely laid 

{Perdix lubui). before the monlh of June. The nest consists of a 

hollow scraped in the ground, generally in sonic sheltered situation, and lined with a few 
stiaws. The eggs vary from ten to fifteen in number, and the whole woik ol incubation 
IS left to the female, although the male always remains close to the nest, cnduuvouiing 
to protect his mate from danger cither by stratagem or fighting. "When the young 
are hatCllcd, they arc attended to by both parents, who often expose themselves to 
danger for the protection of their helpless hio(‘d. To show the courage soinetinies 
evinced by these Inids with this object, Mr. Selby relates the follftwing anecdote:— 
“ A person engaged in a field not far from my losi- 
derice, had his attention arrested by some objects on 
the ground, which, upon approaching, he found to 
he two Partridges, a male and female, engaged in 
battle with a Carrion Crow; so successful and 
ahsoibed were they in the issue of the contest, that 
they actually hold the Crow till it was seized and 
taken fx'om them by the spectator of the scene. Fig. 176.—Hoad ot Coniia .n Partridg 
Upon search, the young birds, very lately hatched, {Perdix ciuer^u). 

were found concealed amongst the grass. It would appear, therefore, that the Crow, a 
mortal enemy to all kinds of young gaipe, in attempting to carry off one of those, hud 
been attacked by the parent hiids, and with this singular result.” 

The FrancolLns {Francoli/ius) closely resemble tlie Partridges, Ipt the tarsi of the 
males are aimed with one or two spurs. They differ considerably from the True Par¬ 
tridges in their habits, living in damp places, in woods and forests, and perelnng « on- 
stantly upon trees. One species, the common Francolin {F. vulgaris) is an inhabitant 
of the south of Europe, Asia, and the north of Africa. Like the Common Parti idgp, 
which it resembles in the form of its bill, it feeds upon insects and seeds; but some of 
the African species derive their nourishment from bulbous plants, and to enable them 
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to dig these out of the ground, the hill, especially tho upper mandible, is considerably 
elongated. Their flesh is ve^ good. 

The Quails {Coturnix) also resemble tho Partridges in their general form, but the 
head does not present the bare space behind the eyes which is characleristic of those 
birds. The Quails arc all small birds, the common species [Cotwnix dnctylisonam), 
which is a summer visitor to this cc)untry, not exceeding eight inches in h'ngth. They 
are confined to the ea.steln hemisphere, over which they arc generally distributed^ 
and some, if not all of them, are migratory in their habits. They are said to be 
polygamous, but this is rather doubtful, aslhtjjimale is observed to assist the female 
in the care of her brood. It is certain, however, that tho males are excessively 
pugnacions, and in some countries they are kept in confinement for the sake of the 
sport afforded by their combats. In tl^cir gencial habits and food, the Quails resemble 
the Partridges. ^ 

In the family of the P/eroclidcc, or Sand Grouse, the bill is rather short, compressed, 
nearly straight, and curved at the tip, w'ith the nostiils at the base, and half closed by 
a membranous scale. The, tarsi aie rather long, and covered in front with small 
feathers ; the toes short, especially the hinder one, which is nearly rudimentary, and 
placed high up upon the tarsus. The wings and tail aie elongated and pointed, and in 
some species the two middle feathers of tho tail aic considerably longer than the others. 
These birds live for the most part on the plains and sandy deserts of the h 9 t countries of 
the old world. 

Two species {Pieroclcs arenarim and P. alchaia) arc found in Europe, but these 
frequent only the most southern parts of the continent. They fly well, and often 
perform long journeys, all-hough they cannot be regarded as migratory birds; 
their food consists piincipally of seeds and insects. They nidificate on the ground, 
amongst stone.s or herbage, and lay four or five eggs. 

The fifth f.imily, that of the Ph<isiani^<r, or Pheasants, includes the mosf^^cautiful 
of the Rasorial birds; indeed, some of them may perhaps ho justly regarded as pn- 
eminent in this respect over all the rest of ihcir class. In those biids the hill is of 
moderate size and compressed, with the upper mandible arched to tho tip, where it 
ovcihangs the lower one; the tarsi arc of moderate length and thickness, usually armed 
with one or two spurs; the toes are moderate, and the hinder one short and elevated. 
The W'ngs are rather short and rounded, and the tail more or less elongated and broad, 
but frequently wedge-shaped and pointed. The head is rarely feathered all over; the 
naked skin is sometimes confined to a space about the eye, but generally occupies a 
greater poition of the surface, occasionally covering the whole head, a'.id even a part of 
the neck, and frequently forming combs and wattles of very i-emarkable forms. In 
some species tffe crown is furnished with a crest of fi'athers. 

The birds of this family are for the most part inhabitants of the Asiatic continent 
and islands, from which, however, several species have been introduced into other parts 
of the globe. The Guinea Fowl of Africa, and the Turkeys of America, are almost the 
only instances of the occurrence of wild Phasianidous birds out of Asia. Some species, 
such as the common Fowl, the Peacock, the Tuikey, and the Guinea Fowl, have been 
reduced to a state of complete domestication, and are distributed pretty generally over 
the world. 

The Phasianid® constitute four distinct sub-families. In the Meleagrinx, or Tur¬ 
keys, the tail is short and pendent in repose, and the head and neck are naked and 
covered with a carunculatcd skin. This sub-family includes only the Turkeys and 
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Iriiinea Fowl of America and Africa, representative of which are well-known denizens of 
our poultry-yards. The common Turkey (^Meleagria Gallopavoy Fig. 177) in its wild state 



still eitists, although 
in greatly diminished 
numbers, in the most 
unfrequented parts of 
the North Ameriipau 
continent. It measures 
about thiee feet and 
a-hiilf in length, and 
is rather n handsome 
bird, the general co¬ 
lour of its plumage 
being black, glossed 
with purple and 
bronzed gicen, and 
the quill feathers 
variegated with white. 
The head and neck 
are covered with a 
bare cariinculated 


Fig. 177.—^Turkcj (Meleagri^ Oallopavo). 


skin, and at the base 
of the bill there is a 


singular fleshy appendage, which is usually of considerable length. The hnust is 
ornamented with a tuft of long black hair In the wild state the Turkeys feed upon 
grain of all sorts, berries, fruits, grass, and insects ; they collect in parties of vaiiable 
number, and oftim journey from one part of the country to another iu search of some 
favourite de-;cription of food. 

The old males form parties separate from the females, which also collect into flocks 
with their young; and these always endeavour to avoid the old mules, who take every 
opportunity of killing their younger brethren When moving from one place to 
another their course is frequently interrupted by riviTS, when they collect on the 
highest part of the bank, and generally remain for a day or two, apparently in con¬ 
sultation as to the best mode of getting over the obstacle, the old males shutting 
about and gobbling with the greatest importance, as if to inspire their w'Oaker and more 
timid companions with the necessary courage. Beflire attempting the arduous and 
dangerous und#rtaking, the whole Bock mounts to the tops of the highest trees on the 
bank, and then simullancously takes flight towards the opposite shore. The stronger 
ones get over without difficulty ; but many of the younger and wcake'individuals are 
unable to support themselves across a wide river, and, falling into the water, arc 
compelled to swim for their lives, spreading out their tails and striking out •with their 
feet. In this manner they usually succeed in making the shore; but sometimes, w'hcu 
the bank is steep, a good many, which are unable to quit the water, are carried away 
by the stream and drowned. 

They are polygamous, and during the breeding season the males exhibit themselves 
beforo-thc females, strutting about with their tails spread, their wings drooping, their 
feathers ruffled, and their heads and necks drawn far back; at these times, the males 
utter at intervals a singular sound, which closely resembles the word gobbler^ several 
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times repeated. During this period their amours, the males never meet without a 
desperate combat, which frequently terminates in the death of the vanquished, and 
they arc said to endeavour sto destroy the eggs laid by the females, in order to 
prolong their honeymoon as much as possible. The females form a simple nest of a 
few dry leaves, in some dry sheltered situation, and Jay in it a considerable 
number of eggs (usually from ten to fifteen) ; the males then quit them, and conceal 
thflpuselves in thickets and other sheltered places to recover their condition. I’hc 
business of incubation is pi'Vformed entirely by the females, which exhibit the greatest 
care in concealing their nejts from other animals, several of which, and especially the 
crows, are exceedingly fond of sucking the eggs. ,,f'or greater security, it is said that 
three or four females will sometimes lay their eggs in the same nest; and, in this case, 
one IS always left to guard the precious deposit, whilst the others go to seek for food. 
The young can run as soon as hatched, ,but they arc at first exceedingly susceptible of 
cold and wet, and it has been observed that in a rainy season the wild Turkeys are 
very scarce. The habits of the domestic birds are very similar. The wild Turkeys arc 
tak(‘n eitlier by shooting them at night when at roost upon the trees, or by enticing 
them into a sort of covered enclosure, called a pen^ by strewing com so as to lead the 
flock gradually up to the entrance. It is remarkable that although this fine bird, 
benng exclusively an inhabitant of America, must have been very recently introduced 
into Europe, its origin was so soon lost sight of, that even Bclon, Aldrovandus, and 
Gesner, supposed it to be a native of Africa and the East Indies ; and oiir ordinary 
English name would seem to indicate, that at its introduction into this country it was 
considered to come from the east. A second species of Tiiikey is found iti llonduias; 
it IS a much more splendid^bird than the common Turkey, its plumage being of a fine 
metallic green, passing to coppio-y, and each tail feather furnished with a blue eye- 
spot, surrounded by a black ring. It is called the Occllutcd Turkey {^Meleofjiis 
ocellata). 

The Guinea Fow’l, or Pintadoes {Numida), of which a few species arc found in 
Africa, have the head and upper part of the neck naked, the top of the head being fur¬ 
nished either wuth a naked crest, or a tuft of fi'atbcrs; at the base of the lower man¬ 
dible there is a pair of small wattles, and the tarsi are usually destitute of spurs. The 
comnion Guinea Hen {Ktimida mcleagrtb) is an inhabitant of the w^armer parts of Africa, 
but is eummon in our poultry-yards; and in Amciioa, individuals that have escaped 
from captivity have mil-lliplicd to such an extent, that in Jamaica and some of the 
other West India Islands, their depredations upon the provision grounds render them 
a nuisance. The common Guinea Fowl is rather a large biid, exceeding the ordinary 
domestic cock in size; it is of a dark gray colour, covered with sniail, round, white 
spots. It IS a restless, noisy bird, incessantly uttering a harsh cry, which has been 
compared to t?ie syllables ca-mac, ca-mac, frequently repeated. This renders their 
proximity rather disagreeable; but, although their tenderness prevents their being pro¬ 
pagated to the same extent as the oidinary domestic poultry, the delicacy of their flesh 
and eggs causes their presence to be tolerated. They were well known to the ancients, 
and formed a conspicuous part in the feasts of the Roman epicures. 

In a wild state they live in flocks in woods, especially in the neighbourhood of 
marshy places, feeding on insects, w'orms, and seeds, for which they scratch in the 
ground in the manner of the common Fowl, They roost upon tiees, and when pur¬ 
sued usually take refuge in the same situation. In Jamaica, where they often do great 
damage, they are taken by a curious stratagem. Some com is steeped in rum mixed 
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with the intoxicating juice of the cassava, and then strewed upon the ground in the 
plantations exposed to their depredations; th^fiirds, on paying their nocturnal visit to 
the spot, finding such an abundant supply of food within their reach, feed upon it 
greedily, and are soon found reeling about in a state of^ielpless intoxication. Tho nest 
is made upon the ground in a tuft of grass, or a thicket, and contains as many as 
twenty eggs. 



f 


Fig. 178.—Group of Pheasants. 1, Impeyan Pheasant {Lophophorus Impeyamts); 2, Tragopan 
[Certomis satyra) , 3, Piicras Pheasant (PuevtZAta maciolopha). 

In the suh-family of the Phasianina, or True Pheasants, the tail is more or less 
elongated, usually very long, wedge-shaped, pointed, and composed of narrow, wedge- 
j shaped feathers. Of this group, which includes the Pheasants and Domestic Poultry, 
I tlie best known wild species is the common Pheasant {Phasianus coIcMcuh). This bird, 
which is too well known to need description, although naturalised in this country and 
included in our lists of birds, cannot be regarded as a native species, and except in 
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some very favourable situations, consi^rablc care is necessary to prevent its extinction. 
It is a native of western Asia, and is supposed to have been oiiginally introduced into 
Europe from the banks of the ^hasis, a river of the ancient kingdoni of Colchis, situated 
at tho eastern cxticmity of the Black Sea, and from this locality its scientific name is 
derived. It is now, however, very generally distributed over the whole of the southern 
parte of Europe. 

The description of tho habits of tho common Pheasant will serve wi tli but little varia¬ 
tion for the whole group. Its fiivourito haunts arc woods and tliick(‘ts, always in theneigh- 
bourhood of watei, and it fieqnc'Utly takes to marshy islands, (mTgrown ^ith rushes or 
osiers. In the summei tlu* J*lioasants ro(»st on<tSu!/ground, but dining tliu latter purl of 
the autumn and winti'i* tln^y pass the niglit ui)oii the trees. They feed U[)on grain and 
seeds of various kinds, inlei mixed with iruits, green heibage, roots, and insects. Mr. 
Yarrell says, that he lias seen them feeding upon blackberries, sloes and liaws; and that 
sometimes their crops aie distended with acorns of such large size l^hat the birds must 
have had some trouble in gi'ttmg them down. They are also said to bo particularly 
fond of the root of the common buttciciip {Ranunculus hulbosus). In their movements 
I'hcasants closely resemble the common Fowl, walking and running in the same 
inanuei and with great swiftness—in fact, rarely taking wing unless pressed with inmie- 
diate danger. They are polygamous, and the males and females only associate during 
the breeding season, which is in the spiing. At this time the males, which have ke^it 
together during the winter, separate, each taking up a particular station, where he 
collects a number of females round Imn, by stiutting about, clapping his wings, and 
crowing. The females deposit from ten to fourteen eggs amongst long grass or bushes, 
the nest consisting merely of a small hollow lined with dried leaves; tliey arc then 
deserted by the male, and the whole labour of incubation and bringing up the young 
brood is left entirely to tlion\, 

The Pheasant breeds pretty readily in confinement, but under these ciicumstanccs 
the female is apt to be somewhat careless in hatching the eggs, which are therefore 
usually put under a common lien, and the possessors of preserves even collect all the 
eggs that can be found, hatch them in this way under a lien, and turn tlie young out 
into the covers wlien fledged. In captivity the Plunsunt will breed witli the common 
Fowl and Guinea Fowd, and even in tlic wild state hybrids of this bird with the Black 
Grouse have been met with. A variety, tlie lUng-ncckcd Pheasant, distinguished by 
having a^yvhite ring round its neck, is also supposed by some to be a hybrid with the 
Phasianm iorqtiatus^ a native ol China. The young birds are very subject to a disease 
called the gapes^ which is caused by the picsence in the windpipe of a parasitic worm 
belonging to the genus Fasciola^ w’^hich, causing the trachea to inflame, Often produces 
suffocation. Various remedies arc employed against this di8eas(j,'—in its earlier stages 
garlic, chives or young onions are said to have a beneficial effect; but when the disease 
has become serious, the best remedy is fumigation with tobacco, the birds being 
enclosed in a tight box, and smoked until they arc nearly or completely stupefied. 
Pheasant shooting is a favourite amusement with sportsmen, and perhaps no other 
description of game is^so subject to the depredations of poa<;hers. The numbers of these 
birds sometimes killed at battues is enormous, but it must bo confessed that this prac¬ 
tice is not ono of the most sportsmanlike. 

Numerous species of Pheasants arc found in the wooded regions of the Asiatic 
continent and islands. Amongst these, two of tho most beautiful are tho Gold and 
Silver Pheasants of China, which are not uncommon in aviaries. The former {Pliasi^ 
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j arms pictus) is one of the most magnificent species, its plumage being vai iegated with 
brilliant scnilct, yellow, and blue, and the liead'ornaincnted with a large yellow cicat, 
wwhich can be ilevated at pleasure. Cuvier supposes that this bird was the original of 
Pliny’s description of the Phoenix. In the Silver ptieasant tit/ct/uwerusi) the 
general colour of the plumage is w'hito, but each feather is adoined with fine black 
lines, and the whole lower suifacc of the body is black One of the tiiie.st speties is 
the Argus Pheasant {Arftis gigantrm, Fig. 179), which inhabils the huger islands of 
the Eastern Archipelago. The male measures between fiyc and six feet from the tip 
1 of tile bill to the exliemity 

ot the tail, the gicaler pint 
of which IS lornicil by the two 
central leuthcis. The gencial 
colour of the plumage is 
brown, but the most ro- 
muikablo ehauieter of the 
biid con ists in the enormous 
size of the secondaiy cjuill- 
*fotttheis of the wings, which 
often exceed three feet in 
length, and fiom their being 
adoined witli a senes of ocel- 
lated spots along the whole 
length of each, give the bird 
a very elegant appi'uianee 
when the wings arc i*x- 
panded. The forests of the Himalayas contain some elegant species of this 
sub-family, two of which are represented on a preceding pngo (Fig- 17H). One 
of these, the Pueras Pheasant [Pnerasia maoolopha), is closely allud to the 
common species; but the other, the Tragopan [Cet'ioinis satyta), makes a neaicr 
appFoach to the ordinary fowl. This bird is remarkable for the singulaiily of the 
appendages with which the head of the male is adorned; the sides of the head are 
naked, and behind each eye there is a long horn of a bluish colour, which is also the 
tint of the dilatable w'attlcs which hang down from the chin. The plumage in tlic 
male is of a rich red colour, adoined with small white spots ;• hut iu the femmes it is 
brow'n. The latter arc also destitute of the appendages of the head. 

The most important species of this group, and jicrhaps the most valuable of all 
birds, is the CiAnmon Fowl [Gallus domattcus). This bird has been umliT the pro¬ 
tection of man from time immemorial; and the cailicst historical records which we 
possess, the curious paintings of the Egyptians, show that this and most of our 
ordinary domestic animals were as completely domesticated at that early period as in 
our own day. The original stock of the Domestic Fowl has been supposed to he the 
Gallus BankivuSy or Jungle Fowl of Java; hut naturalists are far from having uriived 
at any certainty upon this point, and it seems not improbable, citker that this vdliiahlo 
bird forms a species per se, or that it has been produced by an intermixture of nearly 
allied species. 

Nearly allied to the true Pheasants are the Lophophorina, of which the Impeyan 
Pheasant [Lophophorus Impeyanusy Fig. 178) is a fine example. In these the hill is 
broad at the base and rather long, with the tip of the upper mandible projecting con- 



Fiff. 179.—Argus Pheasant (Jrgus gigantem). 
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8iderab]y beyuud that of the lower and tho tail is broad and rounded at the 
extremity. The Impeyan Pheasant, whieh is the best known species, is found abun-^ 
dantly upon tbo Himalayas ; Vho male is a handsome bird nearly as larj^ as a Turkey, 
and of a pcnoral black colour; but the feathers reflect most beautiful metallic blue, 
green, golden, and coppery tints. The head is adorned with a remarkable tuft of 
plumes, which, like the feathers of this back, appear golden-g:reen by refli'ction. The 
tail is of a fine chestnut-red colour, and the rump M'hito. The females arc far inferior 
in beauty to the males, being of a geneial brown tint, more or less variegated with 
I gray and tawny. The bird foods pniieip.illy upoi^iylbous roots, for digging up which 
>1 the elongated upper mnridihb' is particulaily .'xhip^'d. 

j The last suh-family of the Phusianidous biidh is that of the Pavoniva, or Peafowl, 

distinguished by having a tuft or crest upon the head, and the tail-coverts greatly elon- i 
gated, these being ilic feathers which in the common Peacock form that beautiful | 
ornament usually known as tho tail. The Common Peacock (/'iiji'o is un- I 

douhtcdly one of the most nuignitiiuuit of birds Every one must have admired the ! 
splendid metallic colouring of the gorgeous tram of this bird, with its hundreds of | 
jewel-likc eye-spots; and few ohji'cts in nature are more brilliant than a fine Peacock, 
with this beautiful appt'iidage spread into a glittering cirele in the bright rays of tho 
Bun. The form of th(‘ bird is also exceedingly elegant, and the general plumage of the 
. body exhibits rich metallic tints, that of the neck particulaily being of a fine deep 
; blue, tinged with golden-green. The female, however, is of a miudi more sober hue, 
j her whole plumage being iisuallv of a hiowiiisli colour. The voice of the Peacock is 
by no means suitable b) the beauty of ils external apjx'aranei', consisting in a barsh 
disagreeable cry, not unlike the woid pnnn, whiih is the French name for the bird. 

Although natuiulizisl as a doioestie bitd in Eiiroiie, the Peacock is a native of 
India, where it is still found abundantly in a wild state; and the wild specimens arc 
said to be more brilliant than those bled in captivity. The date of its introduction 
into England is not known , but the lii st Peacocks appear to have been brought into 
Europe by Alexander‘Jio Gri'at, although these biids were amongst the articles iin- 
j polled into Judea by the fleets of Solomon. They reached Rome towards the end of 
the Republic, and their costliness soon caused them to be regarded as one of the 
gri'atcst luxuries of the table, although the moderns find them dry and leathery. 
Tliis, perhaps, as much as the desire of ostentation, may have induced the extravagance 
of Viteljius and lleliogalialiis, who introduced dishes composed only of the brains and 
tongui‘8 of Piacoeks at their feasts In ftiirope, during the middle ages, the Peacock 
was still a favouiite article in the hill of faic oi‘grand entertainments, at vhich it was 
served with the greatest pomp and magnificence , and duiing the period of chivalry it 
was usual for knights to make vows of enterprise on these occasions, “liefore the 
Peacoc-k and tlie ladies.” In the picsent day, however, the bird is kept entirely for 
the- sake of the elegance of its uytpoaiancc. 

In a state of nature they frequent jungles and wooded localities, feeding upon 
grain, fruits, and insects. They are polygamous, and the females make their nests 
upon the ground, amongst bushes ; the iicst is composed of grass, and the number of 
eggs laid is said to be five or six. They roost in high trees*, and even in captivity 
their inclination to get into an elevated position often manifests itself; and they may 
frequently be seen perched upon high walls, or upon the ridges of buildings. 

The common Peacock and its immediate allies, have only a single spur on the 
tarsus; but the species of the genus Polyphctron are furnished with two, or even more, 
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of these weapons. In these birds the tail covgrts are much shorter than in the True 
Peacocks, and in the Lest known species {Polyplectron Ucalcaratm) are of a reddish 
colour, each%domcd with a double ocellatcd, green speit. 

We come now to a remaikuble family of birds, inhabitants of the islands of 
the Eastern Archipelago and New Holland, in which the hatching of the eggs is 
generally left to the heat of the sun, assisted by the warmth evolved from a mass of 
veg(itablc matter collected by the parents, in which the eggs are imbedded. This is 
the family of the Meyapodudte, in which the bi^ is ratlier stout, arched towards the 
apex, and obtuse at the tip; Jthe wings are rounded, the tarsi long and stout, and 
usually covered M'ith large scales, ^he*ft'et large and the hind toe elongated and placed 
on the same level with the other toes. The claws arc long and stout. These birds are 
divided into two sub-iamilies, distinguished by the form of the bill 

In one, the Mrgapodina:^ or Mound birds^ the bill is rather weak and depressed to¬ 
wards the ba.se, and sttonger and slightly aiehed towards the apex. The species of 
this sub family are found generally m the shady foiests of the Indian islands. Their 
general habits are not vt‘ry well known, but they are said to lay their eggs, wliich are 
of a largo size, in holes in the sand, covm-ing thorn ovor and leaving them to ho hatched 
by the heat of the sun. Nevertheless, tire habits of an Australian speci(*s, the Jungle 
Fowl piovo that those bird.s lakh more earc of their offspring. 

This bird, which is about the size of the common Fowl, collects together vast heaps of 
vego.able matter in which to deposit its eggs, which aie then hatchral by the heat evolved 
during the gradual decay of the mass; the sun’s i ays evidently have little to do with the 
process, as the mounds are soniethnes completely pioteeted from them by foliage One 
of these mounds has been seen measining fifteen feet in hmght, and sixty in eirciun- 
fcrence at the besc. According to Mr. Gould, this bird is always found near the coast, 
where it keeps in dense thickets feeding upon seeds, beiries, insects, and roots, the latter 
of which it scratches up with great facility with its powei ful claws. Its flight is vei’y 
heavy. 

The Leipoa oceUata, or “ Native Pheasant” of the Australian colonists, is another 
bird belonging to the present sub-family. It deposits its eggs iu mounds formed of 
vegetable matter covered with sand, wliieh are often as much as three feet in height, and 
nine in diameter. The eggs are much sought by the natives. 

But the most reinaikable of the mound-imilding birds is the Australian Brush- 
Turkey {Talegalla Lathami), which eoiistituj^s the type of thir sub-family TaL^gattma. 
This group differs from the preceding in the greater elevation of the ba^e of the bill j 
but the habits of the hiida are very similar. The Biunh-Tuikey, which is the species 
best known t> naturalists, is about the sire of a Tuikey, and of a blackish-brown 
colour, with the head and neck nearly naked, furnished only with scattered, hair-like 
feathers. The colour of the skm in these parts is pink ; hut the neck is also furnished 
■with a wattle of a bright yellow colour. This bird lives in small flocks in the bush, 
and generally eludes danger by the rapidity with which it runs through the tangled 
brushwood. When suddenly alai mod, however, the flock will immediately rise into 
the trees, where they perch upon the lowest branches, and then leap from branch 
to branch until th(‘y reach the top, when they often take wing, and fly to 
another part of the bush where they expect to be undistmbed. The quantity of 
decaying vegetable matter, collected by these birds for the reception of their eggs, is 
enormous, amounting, according to Mr. Gould, to from two to four cart-loads. Each 
of these mounds is produced by the united efforts of several pairs of birds, the females 
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of which lay their eggs in the mass atconsiderable depth from the surface, and at a 
distance of about a foot from each other. The materials of the mound are entirely 
collected by means of the feet,/the birds grasping a quantity of leaves or grass in one 
foot, and throwing it backwards towards a common centre, and in this manner, says 
Mr. Gould, they clear “ the surface of the ground to a considerable distance so com¬ 
pletely, that scarcely a leaf or blade of grass is left.” A pair of Brush-Turkeys have 
lately bred in the Zoological Gardens, and it appears, from observations made there, 
that the male bird attends assiduously upon the mound, shifting the position of the 
eggs, and assisting the young on their first entrance ipto the world. The eggs, which 
arc nearly four inches in length, au* said to “lie ^^clicious food, and arc accordingly 
sought after with avidity both by the natives and colonists. A second species ot 
Tallegalla (7'. Cnvien) is found in New Guinea, and a thiid species belonging to the 
group, the Meiiacejth don maleo^ inhabits Oidobes, but their habits arc almost unknown. 

^'ho last family in the ordei is that of the Ciacidai, or Curassois^s, which appear to 
bo the American representatives of the Pheasants. They have the bill of moderate 
size, but more or less arched to the tip, with the nostrils situated at the base; the 
wings are short and rounded; the tail elongated and very bioad; the tarsi and toes 
elongated, the former stout, the latter slender ; and the bind toe is placed in the same 
plane with the others. * 

These birds are inhabitants of the fore.sts of tropical America, where they feed 
upon HoeJ.s, fruits, buds, and insects. They live upon the ground, but roost and make 
their nests on trees. Some of them may he domesticated to a considerable extent; but 
others are very wild and unlraistable. ' 

The common 'or crested Curassow (Crax aleetor, Fig. 180), is almost as large as a 
Turkey, or about three feet m length; it is of a shining black colour, glossed with 
^ ^ puiqilc and green, aiid the top of the 

' head is furnished with a crest of curled 

or twisted feathers, which the bird can 
raise or depress at pleasure. The ab¬ 
domen and tail coverts arc white. The 
hill is strong, and much elevated at the 
base, where it is surrounded by a skin, 
in which the nostrils arc pierced. 

These birds arc found abundantly 
in Brazil, and from that country to 
Mexico; they collect in small companies, 
and feed principally updn seeds and 
fruits. They arc even domesticated in 
their native country ; and a rather 
smaller species, the Red Curassow {Crax 
rubra), has even been brought into 
Holland, where it was found to bo 


0i 








Fig. 180.—Curassow {Crax aleetor). 


almost as prolific as the common Fowl. They associate readily with other poultry, 
and their flesh is said to be exceedingly delicate. A nearly allied species {Crax 
ffhbieera), has a large, yellow, globular knob at the base of the bill. This is still more 
striking in the Pauxi {Ourax pauxi), which has an oval blue tubercle, of a stony 
hardness, and as large as j^he head, situated at the base of the bill. This bird is said to 
nidificate on tho ground. 


_) 
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The Giians {Penelope'^ and their allies ar^^also inhabitants of the great forests o{ 
tropical America. They are more elegant in their forms than the Curassows, and bear 
a considerable resemblance to the Pheasants. Tln^throat has a naked skin, which the 
bird can dilate at pleasure- They live solitary, feeding principally upon fruits, and 
perching and making their nests on trees. Their flesh is said to be very delicate food; 
but the birds are tiniiS and wild, and do not appear to submit to domestication so 
readily as the Curassows. '* „ 


OWKH V.— Coi.TJMBJlC 

General Characters.— Wit^ the order of the Columbee, or Doves, we commence 
the second great section of the class of Birds, the Jnsessotes, or pre-eminenfly peiching 
birds, which, with comparatively few exciptions, pass the greater pait of their time in 
the air, or perched in idevated situalion.s, aliflost always selecting trees or locks for the 
purpose of nidification, and devoting groat care and attention to the bringing up of 
their young, until the latter are capable of flight. 

The Doves arc, in many rcs])oet8, elo.sely allied to the Gallinaceous bird.s, so nearly, 
indeed, that by some authors they aii* included in the ^Siiiic order, and it must he con¬ 
fessed that the two groups approximate very closely. The piincipal character hy 
which the true Doves are distinguusbed from the Gallinaceous birds, is deiivcU from 
the structure of the hill. The upper niaiidihle is horny, and arched in its apical 
portion, hut the ba.^e is occupied hy a second convexity, foimed hy a cuitilaginous 
plate which covers the nasal cavities, and in the anteiior portion of which the nostiils 
are pierced; this, in its turn, is clothed with a skin which 
is smootli and scurfy in some species, whilst in other.s, 
and even in particular varictii's, it acquires a flc.sliy 
development, and forms a warty lump at the ba-^e of 
the hill. The oesophagus speedily widens into a huge 
crop, situated on both sides of the alimentary canal, 
and during the breeding season it is furnished with 
numerous glands for the secretion of a milky juice, 
which, mixing with the food in the ciop, softens it so 
as to render it more fit for the nouiishment of the 
young birds, which are fed for a considerable time 
with food regurgitated hy their parents, ^hc gizzard is very powerful, the' intestine 
long and slender, and the coeca small. 

The tarsi ^.rc usually short, rather stout, and covered with scutclla, but sometimes 
feathered. The -toes arc four in number, of moderate length, the hind toe being placed 
on the same plane as the anteiior ones, which arc not united by a raembrane, even at 
the base, although in some cases the outer toe is completely united to the middle one at 
the base; the upper surface of all the toes is covered with short scutclla, and beneath 
these the toes are considerably flattened and clothed with a papillate skin. The claws 
are rather short and curved. 

The qmll feathers of the wings and tail are very uniform in number. The former 
are generally long and pointed, and have ten primary quills; the tail is almost always 
composed of twelve feathers, rarely of sixtc?n. The ^tneral plumage is distinguished 
from that of the Gallinaceous birds by the absence of the plumules, or accessory 
feathers, which in the latter attain a great development. 

The Columbffl, in general, are arboreal in their habits, but most of them seek their 
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fcod on iho ground, and they all, noi'^ithatanding the shortness of their legs, 'walk 
with ease and considerable celerity. Their flight, as might be expected from the form 

and size of their wings, is strong and sus¬ 
tained, and some species perform considerable 
migrations. In this respect they ofier a 
sti iking contrast to tfue heavy, short-winged 
Gallinaceous birds, whose flight is usually 
slow, and only capable of being maintained 
for a glioiT distance. In their mode of drink¬ 
ing, also,^ they differ remarkably from all 
other birds ; for, instead of taking up a small 
quantity of water in the mouth, and then 
'swallowing it by raising the head, they 
iinniersc the bill in the^ water, and drink 
without stopping until they are satisfied. 
The Pigeons generally nestle in trees or in 
the holes of roek.s; rarely on the ground. The 
young, when hatched, are quite helpless, 
and require to Jbe fed carefully by their 
parents for some time, duiing which they 
remain in the nest. The duty of incubation, and the care of the young, is shared by 
both parents. 

These birds are found in all the M’^arm and temperate parts of the globe, but it is 
in the warmer legions tliat they occur in the greatest abundance. There, also, many 
of the si>eci<'8 attain a splendour of plumage which livals almost anything else that we 
meet with amongst the feathered inhabitants of the air, and of winch our native 
species, although by no means deficient in bt'auty, can give us no idea. Everywhere 
the Doves aie regarded with moie or less favour, doubtless owing in a great measure 
to their reputation for conjugal fidelity and the pi'cuhiirly melancholy sound ot their 
voice, winch is universally a plaintive cooimj. The^e chai actors, coupled with tho 
continual oxlnbilion of all the signs of :i most tender affection between tho sexes during 
the breeding season, induced the ancients to consecrnie the Dove to Venus. In many 
Christian eonntiies also the Dove is regarded as a saeied animal, bceauso under its 
form the Holy Spirit is deseribod as having descended upon our Saviour at his baptism. 

DWisions.—'I'hesc biids may be divided into five families. In the first, the 
Diduncuhdte, the bill is about as long as the head, with the upper iii^ndiblc much 
depressed at the base, strongly aiched in its apical portion, and hooked and acute at the 
tip; the lower nfflndiblc has the apex ti uncated, and three distinct teeth on each side 
near the apex. The nostrils are plai'od in the* middle of the membranous depressed 
portion of the base. The tarsi arc stout; and the toes long, with long curved claws. 
This family includes only a single species, the Dtdunculus slrigtrostris, a bird a little 
larger than a Partridge, which inhabits the Navigator’s Islands. This bird has the 
head and neck and the whole lower sutface, with the exception of the under tail- 
coverts, black, glossed with green ; the u[iper surface and the lower tail •coverts are 
chestnut-red, and the bill and a ring of nuked skin round the eyes are yellow. From 
some notes on this bird, communicated to the Z-iological Society by Lieut. Walpole, 
lt.N., it appears that the Didtmmli remain almost constantly upon trees, feeding 
upon berries and fruits during the day, and roosting at night amongst the branches. 
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They fly pretty well, and are generally seen citti^r in pairs or small flocks. They 
nidificate amongst the rocks in the interior of the Islands, and the young, like those 
of other Pigtsons, arc naked and helpless. Tlictr is excellent. The natives, 

according to Lieut. Walpole, “are fond of keeping the Diduncuh tame as pets, cither 
taking them from the nest, or, when older, with bird-lime. They attach the hiid by 
a long string fastened rouifli one leg to a stick about two foot in length, with a fork at 
the end, which is stuck generally in the wall inafdc the ljut, but sometimes in the 
ground outside. The natives, when they walk, often carry with thoju these sticks 
w'ith the birds attached, and train fho'hinis to leave the stick occasionally, and hover 
over it till it is again presented IIS' the bird to perch on—the line by which it is 
attached being lung enough to admit of this operation.” The Didanculun is, however, 
particuLiily interesting from its constituting the nearest approach amongst existing 
birds to the singular extinct bird, the Dodo, tho*truo ])osition of which lias been shown 
hy MM. Strickland and Melville to be amongst the Coliimha). 

This rcmarkahle bird forms the typo of the second family, that of the Dididce. At 
the discovery of the Island of Mauritius in 1598, the Dodo was still abiindiint iheic, 
but in the course of a few years it was completely extiijtatcd hy tlni sailors. A few 
specimens were, however, bi ought to Europe m the pciiod which intervened between its 
discovery and its final destruc¬ 
tion, and from these several oil 
d.unting 3 were made, which, 
with two heads, a foot, and a few 
feathers, arc now the only proofs 
of the existence of a largo bird, 
which was ceitaiiily living with¬ 
in llio last two hundred years. 

TheDod(f(7)<dtA* ineptusy l*’ig 183) 
is described as being considerably 
laigcr than a Swan, weighing 
sometimes fifty pounds, and of a 
ver) bulky and heavy form. The 
bill was long and strong, de- 
pK'ssed at the base, w'illi a sepa¬ 
rate and much arched apical 
ortion, which was so sharp and 

ugly hooked*at the tip, that 
-do has been considered by 
naturalists as appioaching the predaceous bird.s. The nostrils wei* placed on the 
sides of the depiessed portion of tliohiH, which was covered by a naked skin', the face 
was sirailaily clothed. Ihe feet were very short and stout, but bear a considerable 
resemblance to those of a Pigeon. The wnngs wi re also vei'y short, and quite incapable 
of raising the bird into the air even had they been furnished with the ordinary stiff 
quill feathers, but instead of these they bore a few soft decomposed plumes, like those 
of the Ostrich, and the tail was adorned with a tuft of similar but smaller feathers. 
This rudimentary condition of the wings led to the Dodo’s being jilaced amongst the 
Cursorial birds by many writers. The general colour of the Dodo w as a blackish-gray, 
but the plumes of the w'ings were of a light ash colour. 

In the little Island of liodriguez, lying in the ocean to the east of the Maurt'* 
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tins Sind Bourbon, where the Dodo a6)funded, it appears from some bones in the posses* 
siuu of tlio Zoological Society that three species of wingless birds formerly existed. 
One of these Mr Bartlett consi(j|||ps to be identical with the Dodo of the Mauritius, 
another was nearly twice the size of the Dodo, whilst the third was rather smaller than 
that bird. The latter is probably the Solitaircy which is described by Lcguat, a French 
voyager, in the following terms — ' 

“ Of all the birds in the island,” 'says he, “ the most remarkable is that which goes 
by the name of the Solitary, because it is very seldom seen in company, though there 
are abundance of them. The feathers of the^tpaJL- aio of a brown-gray colour; the feet 
and beak ani like a Turkey’s, but a little more* crooked. They have scarce any tail, 
but their hind part covered with feathers is roundish, like the crupper of a Horse; they 
are taller than the Tuike}'.? Their neck is straight, and a little longer in proportion 
than a Tuikey’s when it lifts up its head. Its eye is black and lively, and its head 
without comb or cap. They never fly, their wings arc too little to support the weight 
of tlu'ir bodu's ; they serve only to beat themselves and to flutter when they call one 
another. They will whirl about for twenty or thirty times together on the same side 
during (he sjiace of four or fiVc minutes. The motion of their wings makes then a noise 
veiy like that of a rattle, and one may hear it two hundred paces off. The bone of 
their wings grows greater towards the extremity, and forms a little round mass under 
the feathers as big as a musket ball. That and its beak are the chief defence of this 
bird. ’T is very hard to catch it in the woods, but casic in open places, because we 
run fa.ster than they, and sometimes we approach ♦hern without much trouble. From 
March to September they are extremely fat, and taste admirably well, especially while 
they ore young. Some of the males weigh forty-five pounds. 

“The females are wonderfully beautiful, sonic fair, some brown ; I call them fair, 
because they arc of the colour of fair hair. They have a sort of peak, like a widow’s, 
upon their breasts (beaks .^), which is of a dun colour. No one feather is straggling 
from the other all over their bodies, they being very careful to adjust themselves, and 
make them all even with their beaks. The feathers on their thighs arc round like 
shells at the end, and being there very thick, have an agreeable effect. They have 
two risings on their ermvsy and the feathers arc whiter there than the rest, which 
livelily represents the fine neck of a beautiful woman. They walk with so much 
stateliness and good grace, that one cannot help admiring and loving them; by which 
means their fine mien often saves their lives.” 

Making allowance for some poetic license, which the gallantry of the worthy 
Lcguat appears to have induced him to take in his description of the females, this 
appears to be a trustworthy account of the aspect and manners of a bird nearly allied 
to the Dodo; and in this case, at any rate, Leguat is not deserving of the censure of 
Cuvier, who does not consider his testimony of any great value. At all events, some 
of the bones above referred to belonged to a bird about the size attributed by Leguat 
to the Solitaire, and recent authors have appropriated Gmelin’s name of Didus solitarim 
to this bird. To the third species, Mr. Bartlett gives the name of Bidus Nazarenusy 
which was employed by Gmclin, for a bird described by Fran 9 oi 8 Coache, many years 
ago, under the name of the Dodo, but to which he ascribes only three toes. The 
occurrence of at least three species of large wingless birds upon these islands, sepa¬ 
rated as they arc by many miles of sea, is a most remarkable circumstance ; and, as 
the birds could by no possibility pass from one island to the other, the only plausible 
supposition by wluch their presence can be accounted for is, that these islands at one 
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time formed part of a great continent, which ij\ipw pubincrgcd beneath the waves of 
the great Indian Ocean. As the birds were in existence at a comparatively recent 
period, some naturalists are not without expectation^ th*at the same, or allied, species 
may still bo found in the neighbouring and almost unexplored island of Madagascar. 
It will be exceedingly interesting, if wo should hereafter receive living specimens of 
birds, the very existoncs of which was regarded as apocryphal by many eminent 
naturalists. • 

The third family is that of the Oouridas^ or Ground Pigeons, in which the bill is of 
moderate size, slender, straight,%nJ»ij^ch arched at the apex; the tarsi long and 
stout; and the toes long, margined*with a sort of membrane, and furnished with 
short curved claws. These birds approach more nearly than any of the other members 
of the order to the true Gallinaceous birds; their tarsi are longer, and they generally 
live in flocks upon the ground, where they seel# their food, consisting of seeds, &c., and 
rarely perch upon tiftes. They arc found in the warm parts of botli hemispheres, and 
so.mc of them attain a considerable size; the type of the family, the Crowned Pigeon 
of the Indian Archipelago {Ooura coronata)^ being nearly as large as a Turkey It is 
kept in the poultry yards in Java, but does not breed in Europe. Many of the species 
are exceedingly beautiful; one of them, the Nicobar Pigeon {CalcBnas nicoharica)^ is 
rcinaikable not only in this respect, but also for the resemblance in the arrangement 
of the tail feathers to that of the cock. This bird is of a dark purplish, or nearly 
black, colour, with the feathers of the neck long, pointed, and glossed with blue, red, 
and gold; the wings arc blue, the back briUiant golden-green, and the tail white. It 
is found in several parts of India. 

From these we pass to the Columbida, or true Pigeons, the family to which all our 
Biitish species belong. These birds present the characters of the order in tlicir greatest 
peifpciion. The bill is rather slender, homy, arched, and acute at the tip, covered 
with a sgft tumid skin at the base; the nostrils arc pierced in the form of longitudinal 
slits in the front of the basal swelling (Fig. 181); tarsi are short, and usually about 
equal in length to the hinder too; the anterior toes art elongated (Fig. 182). These 
bii ds generally live in wooded places, and roost m the trees. They feed, however, for 
the most part on the ground, picking up seeds of all kinds, young herbage, and roots. 
In the autumn some of them cat large fruits, such as beech-mast and acorns, which 
they arc obliged to swallow whole, their bills not being strong enough, to make any 
impression on them. Some of them make their nests amongst the branches of trees, 
others in hollow trees, or in holes of rocks; and it appears that in Norfolk the Stock¬ 
dove {Columba anas) often lays its eggs in deserted rabbit-burrows, generally without 
and nest., Xhis^iird also nestles in thick furze-bushes upon the heaths in the same 
county, hut in other localities it is said to live in woody places, and to Jiui^d in trees 
like its congeners. The largest of the Biitish species is the Ringdove, or Cushat 
{Qdumba palumbits), which is generally distributed in all the wooded parts of the 
country; the Stock-dove, on the contrary, is found only in the southern and midland 
counties of England, and these are also the parts most frequented by the Turtle-dove ^ 
(Columba turtur)^ which, however, is only a summer visitor to this country. A fourth 
British species is the Ruck-dove (Columba liviay Fig. 181), which, is the original of most 
of our domestic varieties. In a state of nature, this bird, which is very generally dis¬ 
tributed over the northern temperate portion of the eastern hemisphere, lives and breeds 
entirely in holes of rocks, and is to be found abundantly on all our rocky coasts. It 
feeds on grain, and is also found to cat considerable numbers of several species of 
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emails. It produces tw^o broods in the year, each consisting of a pair of birds. Our 
■paco will, of course, precluda any description of the numerous -varielics of this bird 
produced by domestication, some* of which differ so widely from each other and from 
the original stock, that it is difficult to imagine that they all bolpng to the same species. 
The nearest approach to the wild species is made by the common House Pigeon, many 
specimens of which almost exactly resemble their original parents in form and colour; 
but the different kinds of flincy Pigeons, as they are called, exhibit most remarkable 
differences in both these particulars. Thus, in t^e ^umblcrs, which in their general 
form present the closest resemblance to the 't^bi^mon Pigeon, the head and bill arc 
greatly reduced in size, ond the hiids have also acquired the curious habit of turning 
over suddenly in the air; in the Carriers the head and bill are much elongated, and 
the naked skin about the base of the »bill and round tho eyes is greatly developed, 
fleshy, and warty. Tlio Pouters have an enormously inflated cron, which piojeets in 
front of the breast, causing the bii-d to throw its head back, and hold itself in a most 
unnaturally upright position ; and the Jacobins have the feathers of the head atid 
neck inverted in such a man;ner as to form a sort of ruff or hood. The most rcmaik- 
ablc cliangt, however, is perhaps that M’ljioh has produced the fariet)’’ of tho Fanlails, 
or Broad-tailed Shakers, in which the tail, which is beautifully expanded in an arched 
form, contains no less than thirty-six feathers, the normal number being only twelve. 

One of the most singular* faculties possessed by these birds is that of flndiog their 
way to their ordinary residence when let loose at a great distance fiom home. This 
faculty is exhibited to a greater or leas extent by all the varieties of pigeons, and even 
by domesticated individuals of the original ^tock; but it acquires its most romaikablo 
development in the variety nailed the Carrier, from its having long been employed in 
conveying notes and messages in which speed and secrecy were required. The distance 
travelled by tliese bird.s, and tho rapidity with which they fly, is perfectly asUmishmg. 
Mr. Yarrell mentions one case in which a Gamer Pigeon flew from Rouen to trhent, a 
distance of one hundred and fifty uules in a straight line, in an hour ard a half. In 
the East, which appears to be the eiriginal country of this variety, they were formerly 
employed as a regular fyhxg poaiy the letters to be conveyed being fastened under one 
of the wings. They have also the reputation of being unconscious agents in carrying 
on many clandestine love affairs; but in the more civilized countries of Western 
Europi'. they have generiilly been employed for more disreputable purposes, by con¬ 
voying important iutelligenee to Siock Exchange speculators, and bringing news of 
tho results Of races, &c., to sporting men, before these could possibly be known in the 
regular coui^e of things, thus enabling them to operate with safei^ in their specu¬ 
lations and The electric telegraph, liuwever, must have nearly put a stop to 

their employineiit in this way. • 

There is one other spocies of this family to which we must refer, the Passenger 
Pigeon (Ectopidea migratorim) of North America. This bird is about the size of our 
pommon Pigeon, but the tail is greatly elongated and wedge-shaped, with the middle 
feathers blackish-brown, and the lateral ones while. It is very abundant in all parts 
of North America, and is rcmaikable from its migrating in immense flocks from one 
part of the United States to another. Audubon, who has given a most interesting 
account of these birds, noticed them passing one place almost continuously for three suc¬ 
cessive, days. To give some idea of their numbers he makes the following calculation. 
He supposes a column of one mile in breadth to pass over a given spot for three hours 
at the rate of one mile per minute. This gives a parallelogram of one hundred and eighty 
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Rquare tnilca, and allowing two pigeons to the^^uare yard, the column would contain 
upwards of one billion, one hundred and fifteen millions of pigeons; and as every pigOQn 
consumes at least half a pint of Ibod daily, the daily co^psumption of such a flock would 
be no loss than eight millions seven huiidred and twelve thousand bushels. 

This would appear to be by no moans an exaggerated estimate, as the Pigeons are 
said completely to fill the air, eclipsing the light of the sun. The speed with which 
tliey travel is shown by the fact that Pigeons have been killed in the neighbourhood 
of New York with their crops still filled with rice, which»could not have b(>cn obtained 
by tbeiii nearer than the fields of Carolina and 6er>rgia, a distance of between 300 und 
400 miles; and as it is knownthaf^Miese birds-will entirely digest their f()i>d in the 
course of twelve hours, they must have,passed over the intervening space in about six 
hours, or at the rate of about a mile in a minute. Their arrival at their roosting places 
is anxiously watched for by the inhabitants o^ the neighbourhood, who destroy them in - 
groat numbers, w^udubon gives the following animated description of one of these noc¬ 
turnal batlncH :—“ The sun,” he says, “ was lost to our view, yet not a Pigeon had arrived; 
but, suddenly, there burst forth a general cry of, ‘ Hete thtij come /' The noise which they 
made, though yet distant, reminded me of a hard gale at passing through the rigging 
of a close-iecft d vessel. As the birds arrived and passed over mo, 1 felt a current of air 
that surprised me. Thousands wore soon knocked down by the men provided with 
poles. The current of birds, however, kept still increasing. The fires were lighted, 
and a most magnificent, as well as a wonderful and terrifying sight, presented itself. 
The Pigeons, coming in by thousands, alighted Ifevery where, one above another, until 
solid masses of them, resembling hanging swarms of bees, as large as hogsheads, were 
formed on every tree, in all directions. Here and there the perches gave way under 
the weight with a crash, and, falling to iho ground, destroyed hundreds of liirds 
beneath, forcing down the dmise groups with which every stick was loadc-d. It was a 
scene of uproar and confusion. I found it quite useless to speak, or even to shout, to 
those persons nearest me. The reports even of the nearest guns were seldom hcaid, 
and I knew only of the filing by seeing the shooters reloading. No person dared 
venture within the line of devastation; the hogs had been penned up in due time, the 
picking lip of the dead and wounded .being loft for the next morning’s eniploymimt. 
Still the Pigeons were constantly coming, and it was past midnight before 1 pciceived 
a decrease in the number ot those that arrived. The upr,oar continued, however, the 
whole night; and, as 1 was anxious to know to what di^ianlie the sound reached, I 
sent off a man accustomed to perambulate the %' 08 t, who, returning two hours after¬ 
wards, informed me he had heard it distinctly wlien three miles from the spot.” Towards 
daybreak, accerding to the same authority, the Pigeons again move off, and various 
ri'icturnul beasts of prey are seen sneaking aw^ fnim the ground, where they have 
found' a plentiful and accessible meal, the human devastators then go in to collect 
their share of tlie plunder, and when they have selected all that they have occasion 
for, the hogs are let loose to feed upon tbo remain der. 

Two or three instances are on record of the occurrence of single specimens of the 
Passenger Pigeon in this country, and when we ooflsider the great powers of flight pos¬ 
sessed by the species, it is n«it impossible that they may have crossed the ocean, ^though 
some ornithologists are more inclined- to believe that they must have escaped from 
aviaries. They make a slight nest of sticks and straws on the branches of trees, but 
uulike other Pigeons lay only one egg. A pair built and hatched their young in the 
gardens of the Zoological Society in 1832, when it was observed that the female 
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formed the nest, the male bringing the materials and always alighting on the back of tUa 
partner, so as to avoid the chance of disarranging the portion already put togethur. 
iToth parents assisted in the bui^ness of incubation. 

The last family of the Columbse is that of the Treronidee^ or Tree Pigeons, in which 
tho bill is short and stout, with both mandibles neaily equal in thickness and equally 
arched towards the tip; the tarsi arc very short and usually mure or less feathered, and 
the inner toes aie much shorter than tho outer. These Birds are confined to the 
warmer parts of the old continent, their principal habitation being in India, the Islands 
of the Eastern Archipelago, and Australia. Their nourishment consists, for the most 
port, of fruits, and they are especially arboreal^. Ilieir habits. In the form of the bill, 
however, they present some resemblance to the extinct Dodo. Many of them are most 
beautifully coloured, rivalling in this respect the Parrots and Pheasants. 

OkDEH Vf;—SCANSORES. 

General Characters. —The principal character by which the ^cansorial birds are 
distinguished from the Pas::ere6, with which it must be confessed they are very closely 

allied, consists in the 
peculiar arrungement 
of the toes, of which 
two are always di¬ 
rected forwards and 
tWo backwards (Fig. 
184). This disposi¬ 
tion of the toes enables 
these birds to climb 
with great facility. 
Fig. 184.—Foot of the Ivory-billed Woodpecker some of them, as tho 

Parrots, by grasping the smaller branches, and using the feet in the manner of'hands, 
whilst others, such as the Woodpeckers and their allies, may rather be considered to 
run upon the surface of the trunks and larger branches in every direction. The feet 
are almost invariably clothed with shields, rarely reticulated, and the tarsi are never 
covered with a single, long, anterior plate. 

In the form of the bill and the mode of life, there is but little a^eement amongst 
these bii,ds; the bill in rome being short and strong, with the upper mandible much 
hooked, iu others straight, with the ej^tremity cither pointed or truncated; the former 
live principally upon fruits and seeds, the latter upon insects. In most case, however, 
the wings are rather short, and‘4be flight by no means vigorous. < 

Divisions, —This order includ^ four families,—the Cuculida or Cuckoos, the 
FieideB or Woodpeckers, the Pnittaei^ or Parrots, and the EJiamphantidcB or Toucans. 

In the Cticulidee the bill is usually slender and compressed, with the i^dge of the 
upper mandible arched, and its margin notched near the tip; the nostrils are placed in 
a membranous groove, the tail long and rounded, and the toes long and unequal. 
These birds, which are very numerous, are generally distributed over the globe, but 
are most abundant in the tropics.r They are divided into several suB-families, of the first 
of which our common Cuckoo {Cueulua canortu^ Fig. 185) is the type. This is the sub¬ 
family of the CuctUina^ or True Cuckoos, in which the bill is broad and rather depressed 
at the base, with the ridge of the upper mandible curved.; the nostrils are mem¬ 
branous, the wings long and pointed, the tarsi short and partly clothed with feathers, 
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and tliP outer too capable of being airsctcd either forwards or backwards, at plcasune* 
The CucuHnffl are exclusively inhabitants of the £as|cm Hemisphere, in the warmer 
parts of which they are tolerably abundant; but only occur as aummer visitors in 
the colder regions. 

The habits of the coymon Cuekoo may be taken as exemplifying those of the birds 
of this sub-family in general. This bird, whicl; is about the size of a small pigeon, is 
of a general grey tint, with the breast barred with IJrownish black, and tlie tail 
feathers blackish; it arrives in ^hi^ountry in the month of April, and its pec\iliar 
song may be commonly heard fro^plfftiy to July, when it again departs for warmer 
regions. This song con¬ 
sists only of two notes, 
which boar a close resem¬ 
blance to the word^wrAoe, 
rep ‘ated with a particular 
intonation. Notwith¬ 
standing this monotony, 
however, the note of the 
Cuckoo, fiom its being 
associated with the arriva 
of Spring, is generally 
, heard with phsasurc by 
most people, although in 
some places, under certain 
circumstances, it is re¬ 
garded as an evil omen. 

Shakspero also attributes a meaning to the song of this bird which would certainly 
account for a very wide-spread unpopularity. 

The Cuckoo fi^s almost entirely upon insects, and principally upon Caterpillars, 
amongst which it appears to prefer the large hairy Caterpillars of the Tiger Moth 
{^Areti'i etrja), with the hairs of which its stomach is often completely lined. Inter¬ 
mixed with these are usually found the li'gs and other hard parts of Beetles, which 
also constitute a portion of its food; but none of these indigestible objects arc said to 
pass into the intestine, so that the bird must evacuate them frtim the mouth,«« many 
birds of prey arc known to do with the bones an# feathers of their victims. Its flight 
is tolerably swift and gliding, and when at rest; it generally perches on trees and 
bushes. It dilfs, however, frequently visit the ground, for tlie purpose of searching 
for worms and caterpillars; but the shortness of its legs prevents it frojn walking with 



Figf. 185.—Head of the Cuckoo {Cueufui eanorus). 


ease. 

'I'he most remarkable circumstance in the history of the Cuckoo is the singular 
manner in which it provides for its young, which, however, is also common to 'all the 
species of this group whose habi^ have been observed. Instead of building a nest for 
itsiif, the Cuckoo'always deposits her eggs in the nests of some of the small insecti¬ 
vorous birds, generally placing only one egg in each ne^t. As the birds usually 
selected as foster-parents are all smaller than the Cuckoo, and frequently place their 
nc.sts in very inaccessible situations, it has occasionally been a matter of speculation 
how tl^e intruder could contiive to introduce her egg into the nest. A circumstance 
recorded by Mr. MacGillivray, on the authority of two young Scotch farmers, would 
seem to throw some light upon this subject. A Cuckoo descended upon a particular 
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spot, and after loo’ring about, took up an egg in its bill, and bopped down with it 
amongst some heath. In this was a Titlark’s nest with a small opening, from the side 
*of which the Cuckoo was seen^to rise by the observers, and on examination the nest 
was found to contain a newly dropped Cuckoo’s egg, with one of the Titlaik’s. 

The egg of the Cuckoo is comparatively of small size, so that the small birds into 
whose establishment the intruder is thus foisted, are not alarricd at its presence, but 
hatch it together with their own offspring, and when hatched, pay as much attention 
to the young parasite, as if £is presence in the nest was perfectly legitimate. The 
young Cuckoo, however, repays all this care wH)iyt lri.‘haviour which looks veiy like 
gross ingratitude ; for, as soon as he has acquired Sufficient strength, he proceeds, in 
the inost business-like manner, to get rid of his foster-brotlicrs, in order to appiopriate 
to the gratidcation of his own inoidinate appetite the whole of the supplies brought 
by the parent birds. For this purpose Le gently insinuates his rump under the body 
of one of the young birds, and by tho assistance qf his wings, contrives to hoist the 
unfortunate little animal upon his back, which is furnished with a peculiar depression 
to enable tho latter to rest comfortably in that dangerous position. Having succeeded 
thus far, the young Cuckoo proceeds backwards to the edge of the nest, and then, with 
a sudden jerk, throws off his buiden. In this manner, in the course of a few days, 
the usurper remains in undisturbed possession pf the ucst, and secures to h|msolf the 
entire attcniion of the birds which he has thus deprived of their legitimate offspring. 
This care is continued long after the young Cuckoo has left the nest, and it is even 
said that the cry of this bird will induce any of the small birds in its neighbourhood 
to come and feed it. In confinement young 'I'hru^hcs, which could only just feed 
themselves, have been known to attend upon young Cuckoos, and one instance is on 
record'in whieh the Cuckoo severely pumshed his voluntary nurse fur what ho con-' 
sidured a neglect of duty. The Thrush and the Cuckoo were kept in a large wicker 
cage, in winch the latter occupied the upper perch, and made his companion bog down 
to fetch food for hifn. “ One day,” says the late Bishop of Norwich, “ when it was 
thus expecting food, the Thrush, seeing a Worm put into the cage, i^uld not resist tho 
temptation of eating it, upon which the Cuckoo immediately descended from its perch, 
and attacking the 'rhrush, literally tore one of its eyes quite out, and then hopped 
back ; the poor Thrush felt itself obliged to take up some food in the lacerated state 
it was in. The eye healed in Course of time, and the Thrusli continued its occupation 
as beford, till the Cuckod was full gixiwn.” 'fhe common Cuckop is' a very widely 
distributed species. It is found during the summer in all parts of Europe, even 
as far north as Lapland, and is included in tho lists of birds of the moat northern parts 
of Asia. Southwards it extends over all the tropical parts of Asia,.and ^ the southern 
extremity of Afpea. Another species, the Great Spotted Cuckoo {Coecystes Glandarim)^ 
which is an inhabitant of the warmer parts of Africa, is frequently found in southern 
Europe, and a single specimen has found its way to Ireland. 

In the second sub-family, that of the Ct otttphagtnttj or Anis, tho bill is compressed, 
with the ridge of the upper mandible curved, and nostrils placed at the base, and 
pierced in the substance of the bill; the wings are ueuaUy short and rounded^ the tarsi 
long, and the two outer toes longer than the others, ejl^e birds are all inhabitants 
of ^c tropical regions, where they live in the forests, feeding principally upon iiiseets 
and fruits. The typical genus, Crotophaga^ is confined to South America; it has the 
bill mu<^ compressed, and the ridge of the upper mandible dilated into a keel. The 
Gntopkagay or Anis, are usually about the size of a blackbird, or a little larger; Ihej 
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are generally distributed in South America, where they live in bands, principally cni 
thu borders of woods, especially in swampy pU jes. They feed upon insects and their 
larvoe, small reptiles, and some fruits and seeds. Several females are said to lay their 
eggs in a sort of common neat, where they hatch and bAngjtp their young ia company.' 



Pig. 160.—The Cbannel-bill {Stythnpt Nova Hoila^ia). 

They are so bold, that when some members of their band have been shot, the rest of 
the troop will settle again at a very short distance. 

The other birds of this group are «!! found in the Old World, and principally 
ywiiift and the Talanda of the Eastern Archipelago. A single species, the Ohannel»biH 
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Beythrops Nov<b Sollandiee^ Fig. 186 ), is found in Australia, where it is a bird of 
passage. This bird is about the size ffif a crow, but has the tail so loDg that its total 
length is upwards of two feet. Its bill is very stout, and has two narrow channels 
close to the ridge of the upper^mandible. According to Mr. Gould, it feeds principally 
on Phasruidse and Coleoptcra, but other'observers asciibe to it frugivorous habits, and 
its diet probably consists both of fruits and insects. It is found not only in Aus¬ 
tralia, but also in many of the Eastern Islands, and its narof' in the Island of Celebes 
is said to indicate a belief oiy the parfof the natives, that its appearance presages rain. 
Some of the other species are described as entirely frugivorous. 

A third sub-family is that of the Coocyziu^fe^ wfiich the bill is more or less ele¬ 
vated at the base, with the ridge of the upper n^andible arehed, and the aperture of 
the nostrils linear, and partly closed by a scale; the wings are of moderate size, and 
more or less rounded; the tail elongated; the tarsi long, and covered with broad scales; 
and the toes and claws unequal in size. *' 

These birds are also, for the most part, inhabitants of tropical wegions; but, 
unlike the true Cuckoos, they occur in both hemispheres. They also want the 
parasitic habits of the true Cuckoos, building a nest and bringing up their young in 
the usual way j although, it iS said, their eggs may occasionally bo found in the nests 
of other birds. 

The best known species is the Coccyzm Amet icanus, or American Yellow-billed 
Cuckoo, which is also called the Cuw-bird, by the inhabitants of the United States, 
from the resemblance of its note to the word cow, frequently repeated. This bird is 
found in all parts .of the United States, and as fan north as Canada, migrating from 
south to north in the months of April and May. It feeds principally upon Caterpillars, 
and is said to be particularly partial to some which infest apple trees; it also eats 
berries of different kinds, and is charged with the crime of sucking the eggs of its 
neighbours. 

The Yellow-billed Cuckoos pair early in May, when severe eombats take place 
amongst the males. They bmld their nests upon the horizontal branches of trees, 
frequently selecting apple trees for this puiposc; the nests are constructed with a few 
twigs and sticks, intermixed with green weeds, and are^ almost flat. They lay four 
or five eggs, upon which the female sits with great assiduity, almost allowing herself 
to be seized before sbe will quit the nest; and when compelled to do so, she fulls to the 
ground and flutters along, feigning lameness in order to draw the intruder away from 
her treasures. Four specimens of this bird have occurred in Britain, and it appears so 
improbable that these could have migrated across the Atlantic, that some ornithologists 
have expressed a belief that the brrd may yet be found in the north of Europe; there 
does not seem, however, to he any good foundation for this opinion. 

^ Another species of this giuup is found in North Amcricu, but the remainder are 
confined to the tropics. Those of the genus Centropus, inhabiting Africa, India, and 
the eastern islands, arc called Laik-hceled Cuckoos, from their having the claw of the 
hind toe much elongated, as in the Laiks; they arc also known as Phcosant-Cuckoos, 
from the great length of their tails. These birds, and many others belonging to the 
group, seek their food upon the ground, and some of them even devour small 
ireptilcs. 

The SaurotherituB, or Ground Cuckoos, aire very nearly allied to the preceding 
group; but are distinguished by the greater length and straightness of the bill, the 
upper mandible being durred only at the tip. They are all inhabitants of the tropical 
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parts of America, and live principally on the ground amongst bushes, feeding upon 
seeds, worms, and insects, especially caterpillars, and even frequently swallowing small 
snakes, lizards, frogs, young ratsj and sinall birds. T^io best know'n spi'cies is the 
Saurothera vetula^ an inhabitant of the West Indies, cspociully Jamaica and St. 
Domingo, which measures about fifteen inches in length. , 

The last sub-family of the Cuculid® is that of the Indicatorhm or Honey-guides, 
a group of small birds w^ich inhabit the forests of Africa, India, and Borneo. In these, 
birds the bill is short, broad at the base, and arched abovcf with the nostrils placed close 
to the ridge of the upper mandible; the wings arc long and pointed, the tarsi vcr\ short, 
and the outer anterior too is t^e f^lbyest. At the Cape of Good ll<>pc, whore they 
were first discovered, these birds reoenved the name of Honey-guides, from their 
actions frequently indicating to the natives the places in which the wild bees had 
made their nests and stored their honey. By the older naturalists, from the time of 
Sparmann, It was ^id that the Indicators actually led the human honey-seekers to the 
nests of the bees, by fluttering before them and constantly uttering a peculiar cr}’, 
and that the Hottentots, on obtaining possession of the honey, always left a portitm for 
their feathered guides. It appears probable, however, that the birds in endeavouring 
to get at the sweet booty, betray their object bytheir cries, and that ilio natives are 
guidqd to the place by this means. Their skin is said to be so tough, that the bees in 
vain endeavour to sting them when engaged in their work of pillage ; although they 
sometimes succeed in destroying their enemy by attacking his eyes. The common 
Honey-guides of the Capo {Indicator major and »«wor), construct a bottle-shaped nest, 
with filaments of bark woven together; the nest is pendent, with the narrow part, in 
which is the opening, downwards. 

The second family of the Scausoriol birds is that of the Pieidac or Woodpeckers. 
In these birds the 
bill is elongated 
and straight,— 
much compressed 
towards the tip, 
which is usually 
obtuse or trun¬ 
cated; and the 

sides arc gene- / • ' • 

rally furnished 
with a more or 



loss distinct rid^e. 
The typical spe¬ 
cies forming tho 
sub - family Pi- 
ein<s^ which are 
distinguished by 
the great promi¬ 
nence of the la¬ 



teral ridges on the bill, are distributed in all parts of both hemispheres, but are 
more especially a)^undant in the warmer regions. They are the well-known Wood¬ 
peckers, of which four species are found in Britain. They live in woods and forests, 
and run with great activity upon the trunks and branches of trees, often ascending 
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the trunks in a spiral line, and coi^nually tapping; the surface with their bills. 
The ul>juutof this uctiun is the discovery of soft rotten places, in which they may 
expect .to 8nd insects or laiT^; and when they hit upon a spot of this description, 
they immediately dig into it with great energy uutil they arrive at the concealed 



dainty. In running upon the trees, the Woodpeckeis constantly make use of the 
stiff tail-feathers, to assist tliem in laaiataining their position; and tlie feathers are 
point«*»i at the <‘Xtrcmity, and usually more or less worn (Fig. 188). 

Although these birds feed occasionally upon fruits and seeds, the greater part of 

their nourishment consists of 
insects and their larvae, which 
they not only procure by 
digging into the decayed 
parts of trees, but also pick 
off the surface of the bark. 
To enable them to take up 
small insects, the tongue has 
undergone a veiy beautiful 
modification of structure. It 
is constantly tcuvored with a 
mucous substance, secreted by very large glands, placed on each side of the throat, 
and is capable of being protruded to a considerable extent beyond the bill, when any 
smull iiisict of course adheres to its glutinous covering, and la drawn into the mouth 
by tlie tx'tiaetiuii «)f the tongue. 

1'his power of extrusion and retraction is conferred upon the tongue by a peculiar 
arrangomenc of the hyoid bone, whiuh is thus described by Mr. Yarrell. He says, 
“ the great extensibility of tlm tongue is obtained by the elongation of the two pos¬ 
terior hranehes, or eornm, of the hone of the tongue, which, extending round the back 
of the head and over the top, havo the ends of both inserted together into the cavity 
of the right nostril. These elongations, forming a bow, are each accompanied through¬ 
out tlieii- length by a slender slip of muscle, by the contraction of which the bow is 



Pig. 189.—Hf’ad and tongue of Woodpecker. 
a, tongue; 6, hj oid bone. 
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shortened, and the tongue puithed forward; ano^ier pair of muscles folded twice round 
the upper part of the trachea, and from hence passing forward, are attached to the 
' anterior part of the tongue, and by their contraction ^ring the tongue buck again.” 
The gland secreting the glutinous matter communicates with the cavity of the mouth 
by a long duct, which opens at the point where the two bones of the lower mandible 
unite together, so that the tongue, when retracted, is necessarily indued with a fresh 
supply of this secretion. The tongue itself is homy at the tip, where it is also barbed 
with several small filaments directed backwards, the office of which is supp«i6cd to bo 
tlie securing of larvse, or insect^ whose size would prevent their being captured by 
simple adhesion. Mr. Yarrcll stato^^tkhtt the Oreen Woodpecker (t7ecmu« rtri</t«) feeds 
to a great extent upon ants, and that he has ** seldom had an opportunity of examining 
a recently killed specimen, the beak of which did not indicate, by the earth adhering to 
the hose, and to the feathers about the nostrili^ that the bird had been at woik at an 
ant-hill, acid this ipecics is therefore more frequently seen on the ground than any 
other of our Woodpeckers; it is also said to be a great enemy to bees.” 

One of OUT British species, the Great Spotted Woodpecker {Dri/obatea major), 
is said to havo a peculiar habit, which would seern to evince a 'consideruhlo 
amount of rcficctive power. This bird, accotding to ono of the editors of Pennant's 
British Zoology, “by putting the point of its bill into a ciack of the limb of a laigo 
tree, and making a quick tremulous motion with its head, occasions a sound as if the 
tree was splitting, which alaims the insects, and induces thorn to quit their recesses; 
this it icpeats every minute or two for half an hour, and will then fly off to another 
tree, generally fixing itself near •the top for the same purpose. The noise may be 
distinctly heard for half a mile.” . 

The Woodpeckers roost at night in the holes of trees, and the females lay their 
eggs in similar situations, generally enlarging a natural hole with- their bills for this 
purpose. When thus engaged, they are said to cairy the chips to a distance, in 
order tliat their presence may nut betray the proximity cf the nest,; but a 
portion of the chips remains in the bottom of the cavity, and upon these the eggs are 
deposited. 

Mr. George B. Gray divides the true Woodpeckers into three sub-families, 
characterized principally by the position of the lateral ridge of the bill. Thus in the 
true PiCina, this ridge rises from the middle of the base, bends down on each side 
towards the margin, and then rises a little to the apex; in«thc Oecmtnte, which 
our Green Woodpecker is an example, the ridge is placed close to the dorsal 
ridge of the bill; and in the Melanerpintr, it is about half way between the doi sal 
ridge and the Eiuigin. The birds of the lust-mentioned group are (ntiroly confined to 
tlie Western Hemisphere, in all parts of which they are tolerably abundant. The 
typical species is the Bed-headed Woodpecker {Melanerpea erfftkt oce^taltu),-which is 
common in the United States, where it not only feeds like its European i-elatives upon 
the insects which it finds upon or under the batk of trees, but also commits consider¬ 
able depi-edations in the orchards and corn-fields—to such an extent in fact, that, 
according to Ealm, a price was formerly set upon its head. From the statements of 
Wilson, the Red-headed Woodpecker would appear to be a great epicuie in the matter 
of fruity so constantly selecting the best, sweetest, and ripest apples fur his own con¬ 
sumption that his presence upon an apple tree may always be taken as a proof that its 
fruit is the best in the orchard. “ When alarmed,” says Wilson, “ he seizes a capital 
one by sticking his open bill deep into it, and bears it off to the woods.” 
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Nearly allied to the Pieinte are lAia*Cohptina^ or Ground Woodpeckers, in which the 
bill is destitute of lateral ridges, or nearly so, and has the dorsal ridge,curved to the tip, 
which is somewhat acute. Tficse birds are found in both hemispheres, but are far less 
arboreal in their habits than'the Common Woodpeckers, seeking for the gi’cater part Of 
their food upon the ground, in ants' nests and amongst the dung of animals. They 
are, however, by no means exclusively terrestiial, but afe frequently seen seeking 
food upon trees; and, like ^e true Woodpeckers, they nidificate in hollows excavated 
by themselves in the trunks of trees. They also feed more or less upon fruits, and, 
like the Red-headed Woodpeckers, often attjutfc^e Indian corn-fields, when the grain 
is in its milky state. ^ 

The nearest approach to the Cuckoos is made by the Wrynecks, or Tundnte, in 
which the bill is short, straight, and pointed ; the wings pointed; the tail rounded, 

and composed o^soft feathers. This 
sub-family includes only a few spe¬ 
cies of birds, of which one, the 
Wryneck [Yunx torquilla, Fig. 190), 
is an inhabitant of, or rather a 
summer visitor to, the British 
Islands. 

This bird, although its colours 
only consist of different shades of 
brown and gray, is generally re- 

» inn TT , r.u iir , /ir .. , gardcd as oHe of the most beautiful 

Fig. ISC.—Heml of the Wryneck (ritwx^oryitt/fo). , 

of our native species, both on ac¬ 
count of the elegance of its form and the delicacy of its markings. It arrives in 
this country in April, and quits us about the end of August or the beginning of 
September; so that both in its arrival and its departure it coincides pretty neai^iy with 
the Cuckoo, and hence in some parts of the country it is commonly known as the 
Cuckoo’s Mate. The name of Wryneck is given to it from the‘singular habit of 
twisting its head about in various directions; and the same cause has given rise to 
the name'of Snake-bird, which is'applied to it in some localities. 

As ill the true Woodpeckers, the tongue is extensible, and the food consists prin¬ 
cipally of inserts, whic]|i it frequently captures whilst running upon the trunks and 
branches of trees. It is, however, more commonly seen searching for food upon the 
ground, especially in the neighbourhood of ants’ nests,—ants, with their larvae and 
pupae, constituting a favourite article* of consumption with this bif>d. Montagu 
describes it as an interesting spectacle to watch one of these birds, to which a portion' 
of an ant-hilf, ^ith its inhabitants, bad been given. The tongue was darted forward 
and retracted with extraordinary rapidity, and with such uneriing aim that it never 
returned without an ant or a pupa adhering to it; and he describes the motion of the 
tongue as so rapid “ that an ant’s egg (pupa), which is of a light colour, and more 
conspicuous than the tongue, has somewhat the appearance of moving towards the 
mouth by attraction, as a needle flies to a magnet." The Wryneck is also said to eat 
eldcr-berrioB. 

Like the Woodpeckers, this bird lays its eggs in a hole of a tree, which it adapts 
to its purpose by chiselling off pieces with its bill; the eggs, which vary from six to 
ten, are deposited upon the chips and rotten wood at the bottom of the cavity. 

The two remaining sub-families of the Picidas are entirely confined to the tropics. 
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The PieumniruBy or Piculcts have a short, straight^ compressed bill, rather acute at the 
tip, rounded wings, and a short tail, with the feathers broad, and rounded at the 
extremity. They are small birds, which closely rc8eml|}c the Woodpeckers in their 
habits, except that they never appear to uso their tails as a point of support* They 
inhabit the forests of the warm paits of both continents,—South America, India, and 
the Islands of the Easter^ Archipelago. Like tlio Woodpeckers, they mditicate in 
holes, of the trunks .of trees, which they enlarge^with their bills; they are said only 
to lay two eggs. • 

The last sub-family is that of ^he Capitoninxy or Barbets, in which the bill is stout 
and conical, more or less inflated at tl^iMcs, and furnished at the base with numerous 
stiff bristles projecting forwards. Their wings and tail are short; the latter is usually 
even at the end, where its feathers are broad and rounded. These birds, which are 
united by many authors with the Bucconiwty ^re all inhabitants of the tropics, where 
they feed upon insets and fiuits. The species of the typical genus Capita, arc con- 
flned to South America; the remainder are found in the Eastern Hemisphere. They 
are said to be dull and solitary birds. 

We come now to a highly interesting group of birds—^he family of the Paittaeida, 
or Parrots, the members of which, in intelligence and beauty certainly equal, and 
perhaps surpass, all other birds. These birds arc characterixod by a large, strong bill, 
of which the upper mandible is considerably longer than the lower, and greatly curved, 
forming an acute point, overhanging the extremity of the lower mandible. The 
lateral margins of the upper mandible are fri'quenlly notched or toothed, and its base 
is clothed with a cere, in which thb nostrils are pierced. The tongue, unlike that of 
the generality of birds, is soft 
. and fleshy; the wings and toil 
are generally long, the latter es¬ 
pecially being often of great 
length: the tarsi are short and 
stout, and the feet especially 
adapted for grasping. 

The. general appearance of 
these biids is well known. They 
arc, for the most part, inhabitants 
of the forests of the warmest 
regions of the globe, where they 
live upon the trees, climbing 
amongst the biRnches, and feed¬ 
ing principally upon fruits; some 
species, however, are found on the ground. They form several sub-families. 

Of these, one, the Singopina, includes only a single species, the Stngopa Jiabropttlua, 
of Now Zealand, where it is called the Kakapo by the natives. At first sight this bird 
appears to be intermediate between the Parrots and the Owls, and, like the latter, it is 
strictly nocturnal in its habits, passing the day in holes under the roots of trees, and 
in similar places. Its wings are very short, and its powers of flight very limited; it 
lives principally on the ground, and, according to the statements of Mr. Lyall (Proc, 
Zool. Soo.), forms tracks of about a foot wide, which so closely resemble footpaths 
made by men, that when first seen, they gave rise to an expectation that natives were 
in the neighbourhood. Its food, according to the same authmity, consists partly of 
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roots, the beak being usually corered^^igith dirt and mud, ana partly of tbe leaves and 
tender shoots of plants.. 

The Kakapo breeds, in F^ruary, laying its eggs in the holes which it ordinarily 
frequents, without any nest except the rotten wood which already exists theret The 



' Fig. 192.—Qiotip of Australian Parrots. 

1. The Qreat Aulphttr^cceRted Cockatoo ( 6 'oc 0 <f/a ea/m<a).—2. The Oalenfed Cockatoo (Cb/to- 
e&thtufvn guleatum). —3. Barraband’s Parakeet {PamorwU Sarrahandt). —4. Ground Parakeet 
(/wopentt 

eggs ate nsoally two in number, very rarely three. The cry of the Kakapo is a hoarse 
croak; and the natives say that, during the winter,- great niihibers of these birds 
assemble together in large caves; and that on their collecting, and again on dispersing 
• for tbe summer, they make a perfectly deafening noise. 

A second eab*ikmily is that of the Cockatoos (CamfutW), in which the tail is 
broad end even, and the head adorned with a crest which is capable of being elevated 
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and depressed at pleasure. These fine birds )(Ftg. 192, 1, 2)^ are confined to the 
Eastern Archipelago and Australia; but in the latter country they occur in great 
abundance. They, feed principally upon fruits and ereds, and often commit great 
depredations, sometimes destroying considerably more than tliey consume. They also 
eat insects and larvse. They make their nests in holes of trees, which they adapt to 


a 



Pig. 193.—Banksian Cockatoo (Calyptorhynei^wt BattkaH). 


their purpose by working at them with their powerful bills. "When ttdeen young they 
are very docile, and some of them will learn to speak Tory distinctly; although, as a 
general rule, their accompluhteents in this respect extend no.further than to repeating 
their own name, their ordinary voice being laothing but an abominable scream. 
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The best known species are white with yellow crests, and of these two or three 
are comnionly brought to this counfry. The commonest are the Great and Small 
Sulphur-crested Cockatoos {O^eatua gakrita and sulphu7'0a) ; the former (Fig. 192, 1) 
a native of Australia, and the latter of the Moluccas. Amongst tho hnest birds of 
this group are the species of the genus Calypiorhynehm (Fig. 193), of which several 
species occur abund&ntly in Australia. Tho general colours of these large birds are 
black or blown, variegated with red or orange spots; and ^eso colours form broad 
ban<ls upon the quill-feathere of the tail. 

The natives of those parts of Australia which^abo\jnd in Cockatoos take a singular 
method of killing these birds, of which an interesting account is given by Capt. Grey 
iu his “Travels imAustralia.” lie says:—“ Perhaps as fine a sight as can be seen in 
the whole circle of native sports is the killing Cockatoos with the kiley, or boomciang. 

A native perceives a large flight of Coc^toos in a forest which encircles a lagoon; 
the expanse of water aflbrds an open clear space above it, unencumbered with trees, 
but which raise their gigantic forms all around, more vigorous in their growth from 
the damp soil m which they flourish. In their leafy summits sit a countless number 
of Cockatoos, bcrcaming and ^ing from tree to tree, as they mehe their arrangements 
for a night’s sound sleep. Tho native throws aside his cloak, so that he may not have 
even this slight covering to impede his motions, draws his kiley from his belt, and, 
with a noiseless, elastic step, hpproaches the lagoon, creeping from tree to tree and 
from busA to bush, and disturbing the birds as little as possible. Their sentinels, 
however, take the alarm, the Cockatoos farthest from the water fly to the trees near 
its edge, and thus they keep concentrating their force as the native advances; they 
are aware that danger is at hand, but are ignorant of its nature. At length the 
S pursuer almost reaches the edge of the water, and the scared Cockatoos, with wild 
cries, spring into the air; at the same instant the native raises his right hand high 
oVer his shoulder, and, bounding forwaid with his utmost speed, to give impetus to 
his blow, the kiley quits his hand as if it would strike the water; but when it has 
almost touched the unruflled surface of the lake, it spins upwards with inconceivable 
velocity, and with the strangest contortions. In vain the terrified Cockatoos strive 
to avoid it; it sweeps wildly and uncertainly through the air,—'and so eccentricare its 
motions, that it requires hut a slight stretch of the imagination to fancy it endowed 
with life,—and with fell swoops in rapid pursuit of the devoted birds, some of whom 
are aliuos| certain to be jjroiight screaming to the earth. Put the wily savage has 
not yet done with them. He avails himself of the extraordinary attachment which . 
these birds have for one another, and fastening a wounded, one to a taree, so that its 
ci’ics may induce its companions to return, he watches his opportunity, 1>y throwing 
his ktley or spear, to add another bird or two to tho booty he hks already obtained.” 

In the sub-faihily of the true Parrots {PsittadneS)^ the tail is also short and square; 
but the head is destitute of a crest, and the lateral margins of the bill are toothed or 
crenated. The birds of this group are amongst the best known of the family of 
Parrots, as to it belong the gray and green species so commonly brought to Europe 
as pets. Many of them are exceedingly beautiful birds, and they are the most 
docile of Parrots; their conversational powers are also great, the gray Parrot 
{Faittacus ety*hactta) especially, learning to repeat many words, and even phrases, with 
great facility. This power of pronouncing words distinctly, which the Parrots 
possess in a far greater degree than any other birds, has rendered them great favourites 
in aU ages, and numerous stories are related of absurdly apposite speeches made by 
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' these birds. Indeed, It woufd very often appe^^that the birds had some notion of me 
meaning of the phrases they pick up, and this in some places seems to have given 
rise to a popular opinion that a well-trained parrot is capable of giving an account of 
its thoughts and observations. Most of our readers will probably remember a story 
related in the Arabian iN^ights of a jealous husband who purchased a parrot as a spy 
upon the actions of his ^ife, with the course adopted by the lady to get rid of such 
an unpleasant inmate; and although this may hf rather too much for our belief, there 
can be no doubt that these birds, by blurting out expresdUons which they have heard, 
in the presence of those for who^ ears they were never intended, may have given rise 
to eclaircisaements of an equally disairredlible nature. 

Some of the more genuine anecdotes of the speeches of these birds are, however, 
sufficiently ludicrous. One of the best is that related by Gesner, concerning a Gray 
PaiTot bel >nging to King Henry YIII. This bird, which was kept in the King’s 
Palace at Westmipstcr, *‘by the river Thames, had picked up many words from 
hearing the passengers talk as they happened to take water. One day,,sporting on its 
perch, the poor bird fell into the river; and then very seasonably remembering the 
words it had often heard some, whether in danger or jn jest, use, cried out amain, 

‘ a boat! a boat! twenty pound for a boat!’ A waterman who happened to be near, 
hearing the cry, made to the place where the Parrot was floating, and knowing to 
whom it belonged, restored it to its royal master, in the full expectation, as the bird 
was a great favourite, of receiving the promi3cd<4‘eward. The King, however, pre¬ 
ferred appealing to the Parrot himself to determine the sum, which being consented 
to by the waterman, the bird imPtediately cried out, ‘ Give the knave a groat!’ ” Of 
a somewhat similar nature, but perhaps rather more probable, is the old story of the 
two Parrots belonging to a serious old lady, one of which (a recent acquisition) having 
bestowed some^iearty forecastle curses upon his mistress, the other, whose education 
had been better attended to, immediately followed with the pious response, “'We 
beseeclii thee to hear us, Good Lord." 

The Psittocinm are found abundantly in the luxuriant forests of the tropics, where 
they climb about upon the branches, with the l^lp of their bill and feet, and feed 
principally upon fruits and seeds. The well-known Gray Parrot, already referred to, 
which was probably the first to be imported into Europe, is a native of the hottest pqrts 
of Africa. It is said to live as long as an hundred years, and there are instances on 
record of individuals attaining the patriarchal age of seventy. The cominonest of 
* the Green Parrots is the Amazonian Parrot {Psxttaeua atnazonieus)^ which is rather 
larger than the gray species, of a shining green colour, with a blue band across the 
forehead; thescheeks, throat, and part of the wings, yellow or red. It is, as its name 
implies, an inhabitant of the banks of the great South American river Amazon; but 
it is also found in various parts of South America, and is said to do considerable 
damage in plantations. 

The Lories (Lorinte)^ have a rather large, hut slender, bill, which is sometimes 
sinuated or slightly notched at the margin: the wings are rather short, and the tail is 
short, more or less graduated, and either pointed or rounded. These birds, which, 
although most of them are of small size, are amongst the most brilliant of the Parrots, 
are inhabitants of the Eastern Archipelago, Kew Guinea, Borneo, and the South Sea 
Islands. Many of them exhibit a peculiar stniotju'e of the tongue, that organ being 
’ furnished with a tuft of bristles, which is said tooe employed by the bird in suoking 
the sweet juices of fl.owerB, upon which, and berries, the Lories subsist ^ ^ 
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' The eab^Cumly' Arainm^ indudes^l^e govgeoas Macoawe of South America, with 
•ome other species inhtAitiag the ▼estem continent. In these birds the bill is of grea/t 
size and strength, with the lyppet mandilde much arched from the base, almost in a 

semicircle, and fimning a long pmnt which 
bangs down in front of the lower jaw; the 
lower mandible is ^ort and rery deep. The 
cheeks are frequently naked, and the tail 
' Tcry long and graduated. 

V Tl^trort Maccaws, forming the genus 

Maefoce^cua or Ara, are pre>eminent both in 
size and magnificence of plumage, even 
- >A, -~j rrl flf^ amongst the beautiful family of Parrots. 

f They are confined to the hottest regions of 
i America, Brazil, Guiana, end the West India 

Islands, where they inhabit the borders of 
^ the forests, keeping almost entirely upon the 

« trees, and rarely visiting the ground. Their 

food is entirely of a vegetable nature, con¬ 
sisting of fruits and seeds, and the hardest 
rind is insufiicient to preserve the kernel 
from the attacks of their tremendously pow¬ 
erful bills. They are distinguished by having 
the cheeks*’completely denuded of feathers, or 
furnished only with a few lines of minute 
plumes. The name Ara, applied to the genus 
by Kuhl, is derived from ofie of the Indian 
names of the birds, which is an imitation of 
'w their ordinary note. They lay their eggs in 

Fi,. (Am). ^ : the egp ^ two in 

number, and they are said to breed twice in 
the year. Both sexes take paft in the duties of incubation. • 

• One of the finest species is the Scarlet, or Bed and Blue Maccaw {Maerocerctia 
in(xcao)f w'hich sometimes measures as much as three feet from the bill to the extremity 
of the Vail. The greater part of the body is of a fine bright red colour; the rump, 
vent, and tail-coverts blue; the quill feathers of the wings are of a fine blue, and the 
wing-coverts greenish-blue and yellow. The tail, which when in fine condition, 
constitutes about two-thirds of the total length, is variegated with<»deep blue and 
crimson. The,upper mandible is whitish, the lower one blackish or dusky, and the 
akin of the cheeks is white and wrinkled. This magnificent bird was formerly 
common in the West Indian Islands, but it has now become exceedingly rare in those 
localities. It is, however, still found on the continent of America, and specimens are 
frequently brought to Europe. 

The Blue and Yellow Maccaw (Jtfaerooereua Ararauna) is another beautiful species, 
rather smaller than the preceding, as it measures only about two feet and a-half in 
length. The whole of the upper part of this bird is of a fine blue colour, more or less 
pted with grOen, whilst its lower t^turface—from the breast downwards—^is of a light 
>-yellow,^^.^he bill is black, and the throat is marked with a large black spot, 
^'Z||^iinder the greater part of the bare white skin of the cheeks. This bird is 


Fig. 194,—^Slaccaw {Ara). 
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«x<»eeduigly abuodoiit ia tlM Ibveatt of tropical ^mericcy cad great aambets of them 
are, imported into Europe. They are easily reconciled tq captivity^ and have even 
been known to breed in France* I 

A small species, the Green. Maccsw or Maracana {^Mtm'oeerms 5 ererus), which is 
about the sise of a Pigeon, is exceedingly abundant in Brasil and Guiana, where it is 
said Co visit the coffee plwtations in immense flocks, which commit terrible depreda¬ 
tions by devouring the berries. ^ 

Some of the other species of this group have the Ifead entirely covered with 
feathers, except a small circle rognd the eyes. These form the genus Psittaemra^ so 
called from their apparently uniting ^etnie Parrots or Psittaei, with the Maccaws or 
Ar<i». They are smaller than the Maccaws, but their plumage is generally exceedingly 
beautiful, and they learn to speak with greater ease. Le Vaillant states that he saw a 
specimen of the J^ttaeam gnimmsii or Guiang Parroquet, which could say the Lord*e 
Prayer in Dutch, agd whilst engaged in this exercise would lie upon its back and fold 
its feet together in the attitude of prayer. In Guiana, this species is said to be very 
destructive in the coffee plantations. 

Nearly allied to this is the ConuriM carolinetiBis^ or ^arolina Parroquet, the only 
species of this group that occurs in North America. It is found in the United States 
as far north as Lake Michigan (lat. 42° N.), but on the cast coast dues not extend 
beyond Maryland. It is singular that a bird belonging to a group which appears to be 
otherwise so exclusively confiued to the hottest regions of the tropics, should be found 
at such a distance from the natural home of its race; but although the range of this 
species extends from the hot counttieB of Mexico to the very temperate region above 
mentioned, it does not appear to be a bird of passage, and indeed, Wilson says that he 
has himself seen these Parrots on the banks of the Ohio in February, flying about like 
pigeons in the midst of a snow-storm. The cause to which Wilson ascribes the 
occurrence of the Carolina Parrot at a higher latitude in the centre of the continent 
than on*the coast is not the prevalence of a milder climate in those parts, so much as 
the existence of “ certain peculiar features of country to which these birds are par¬ 
ticularly and strongly attached; these are low, rich, alluvial bottoms along the borders 
of creeks, covered with a gigantic growth of sycamore trees or button wood-—deep and 
almost impenetrable swamps, where the vast and towering cypresses lift their still mo{e 
majestic heads—and those singular salines, or, as they are usually called, Ucka^ so 
regularly interspersed over that Country, and which are regularly and eagerlysvisited 
by the Parroquets.” Their occurrence also appears to depend even still more upon the 
presence of their favourite articles of food, namely, the seeds of ,a plant called the 
cockle-burr, wj^ those of the cypress and hackbeny, and beech nuts. These fruits 
are by no means common in Pennsylvania and tbe States further to the north along 
the coast, but they are abundant in the whole of the country already referred to as 
inhabited by the Parrots. » 

These birds are exceedingly sociable in their habits, always flying in large flocks, 
and roosting in companies of thirty or forty together in the inside of a hollow tree. 
They are greatly attached to each other, nestling dose together and scratching one 
another’s heads in a most affectionate manner. They manifest this attachment in an 
equally striking maimer when any of their companions fall into misfortune. In illus¬ 
tration of this we may quote the following passage from Wilson’s American Omi- 
thology.” '' At Big Bone Lick, thirty miles above the mouth of Kentucky Biver,’* ho 
says, I saw them in great numbers. They came screaming, through the woods in the 
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morning, about an hour after sunrise, t|>«drink the salt water, of which they, as wdl as 
the Pigeons, are remarkably: fond. When they alighted on the ground, it appeared* at 
a distance as if covered with 9 carpet of the richest green, orange, and yellow; they 
afterwards settled, in one body, on a neighbouring tree, which stood detached from any 
other, covering almost every twig of it, and the sun, shining strongly on their gay 
and glossy plumage, produced a very beautiful and splepdid appearance. Here 
I had an opportunity of observing #ome very particular traits of their character; 
having shot down a number, some of which were only wounded, the whole flock 
swept repeatedly around their prostrate compa^ns^» and agaiu settled on a low tree, 
within twenty yards of the spot where I stoo^ ^t each successive discharge, though 
showers of them fell, yet the affection of the survivors seemed rather to increase; for 
after a few circuits around the place, they again alighted near me, looking down on their 
slaughtered companions with such nmr.ifest symptoms of sympathy and concern, as 
entirely disarmed me/’ In captivity the Carolina Parrot is docil» and sociable, and 
soon becomes very familiar. Like the other members of the group, it deposits its eggs 
in hollow trees, but is said to carry its sociable habits even into the business of incuba¬ 
tion, several couples usually ^reeding in the same cavity. 

The last sub-family is that of the Parakeets or Parroquets {Pezoponnat)^ which are 
as completely confined to the Hastern Hemisphere, as the Arainse to America. They 
resemble the smaller species of the preceding group in their general form, but the beak 
is much smaller, and the upper mandible is far less hooked. The tail is very long and 
graduated. These beautiful little birds, of which there are numerous species, occur 
principally in the sunny islands of the Eastern Archipelago; a good many are also 
found in Australia, and a few in India. The last mentioned country is the habitation 
of one of the most lovely of the species, the Kose-ringed Parakeet {Palcsornis torqmttut) 
which also appears to occur on the continent of Africa. This charming little bird is 
about fifteen inches in total length, but of this the tail takes up about two-tbir^s. Its 
general colour is a beautiful grass green, but round the neck is a rose-coloured band, 
from which the name of the species is derived. It appears probable from.the scattered 
notices contained in the works of the poets and writers of antiquity, that this bird was the 
first species of Parrot known to the ancients, and Alexander was said to have brought a 
Parakeet, which must be either this or a closely allied species, the Alexandrine Parakeet 
(P. Ahxandri), to Europe on his return from India. Both these species are exceedingly 
gracefiA and docile, and may be taught to speak with great facility. 

These species of Palmomia are tolerably abundant in India, associating in large 
flocks, and doing considerable damage to the crops of fruit and grain. Lieutenant 
Burgess, in a recent communication to the Zoological Society, says, thUt as the grain 
crops ripen, th^y frequent the trees in the neighbourhood, whence they make descents 
on the fields, retiring again to the trees with the heads of the grain plants, which they 
then eat at their leisure. They breed in holes of trees and buildings, and lay three or 
four eggs. 

A oohsiderable number of tbe birds of this sub-family have the tarsi elongated, to 
adapt tiietn for running with ease upon the ground. The-most thorougly terrestrial 
species appears to be the Petoporu$ formosui, or Ground Parakeet , (Fig. 192, 4), of New 
Holland, a beautiful little bird, wl^ich measures about a foot in length, including the 
tail, which is regularly banded with green and black; the general plumage ia also varie¬ 
gated with the same oolours, each feather having a blackish-brown band. This bird 
lives entirely upon the ground f and Mr. tlottld states that he never saw it perching, nor 
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WfliS h© ever able' to drive it to take skelter in ji^ree. Se gives the following account of 
its habits: —“ It usually freejuents either sandy sterile districts, covered with tufts of 
rank grass and herbage, or low swampy flats abounding with rushes and the other 
kinds of vegetation peculiar to such situations. It is generally observed either singly 
or in pairs j but, from its very recluse habits and great powers of running, it is seldom 
or ever seen until it is flashed, and then only for a short time, as it soon pitches again, 
and runs off* to a place of seclusion, often^ under the covert of the grass-tree 
{XanthorrhBct)^ which abounds in the district it frequents.” Its eggs are laid on the 
ground. • ^ 

The beautiful little Grass Farak^ets^ also inhabitants of Australia, are to a con¬ 
siderable extent terrestrial in their habits; but less so than the bird just referred. 
One of the most charming of these, and indeed of all the Parrots, is the diminutive 
Warbling Grass Parakeet {Melopsittaeus undidatus)^ which is found abundantly over 
the vast central plains of Australia, but is scarcely ever seen in the districts between 
the mountain chains of that singular country and the coast. They feed in large 
flocks upon the seeds of the grasses which abound in the plains, but rest daring 
the heat of the day upon the branches of the gum ^Eucalypti), in the hollows of 
which they also lay their eggs and bring up their young. Upon these trees they also 
collect in crowds before starting in search of water. In captivity these diminutive 
creatures are amongst the most pleasing of the Parrots, for they are not only elegant 
in their forms and lively in their movements, but, instead of the horrible screeching 
noise which renders so many of their larger and more brilliant brethren exceedingly 
disagreeable neighbours, they hive a soft warbling note, which is very pleasant. 
Several other species of Grass Parakeets, belonging to the genus Euphemaf are also 
found in Australia, and they arc all exceedingly elegant little creatures. 

From the Parrots wo pass to the family of the Rhamphastid^^ or Toucans, so 
remarkable for the disproportionate size of the bill (Fig. 109) in mo’&t of the species; 
and with these the order of Scansorial birds concludes. The bill in the Toucans is 
always of large size, sometimes almost as large as the bird itself; hence the name of 
tout-bee is frequently applied to the birds of this family by the French colonists in 
Guiana. Notwithstanding this enormous size, the bill is very light, the greater part 
of its bulk being made up of numerous air-cells, so that the bird can hop about livith 
greater activity than would be expected from the cumbersome appearance of this 
appendage. The lateral margins of the bill are always sorrated, and the tongue 
consists of a long slender stalk, furnished on each side with a series of filaments or 
barbs. 

These renlarkable birds are confined to the hot regions of Saath America, where 
they are very abundant. They live in considerabMRlSilkii;''^ ue forests, and sit in 
company on thp trees, making an abominably harsh noise. They are omnivorous, 
feeding not only upon sweet pulpy fruits, which have generally been considered to 
constitute their whole nourishment, but also upon animal matters of variou^ kinds, 
such as fish, eggs, small birds and Eeptiles, and the larvae of insects. In confinement, 
they take these articles of food without hesitation, and Voigt mentions that he saw 
one of them in England, which appeared to feel great satisfaction in destroying and 
devouring a Goldfinch. They are said usually to take their food up in the bill, 
and throwing it into the air, catch it again with open mouth and swallow At directly, 
neither the bill nor the tongue being adapted for the purposes of deglutition in the 
ordinary way. This, however, appears to be somewhat doubtful, as Edwards, in hia 
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^ Toyage np the Amaaon,** states th«U he nejrer ohserved this aotSon, althoi^h the 
Toucans, on taking £ruit into their hills, always throw the head hack, and thus atiow 
their food to find its Way to itt destination. 

When roosting, the Toucans frequently throw thehr tails over their hacks in a retjr 
nngnlar manner, and, when sitting quietly at rest, their enormous bill usually hes in 
a horizontal position, giving the hird a lazy, grave aspect. tAocording to Lesson, this 
habit of the birds has induced the negroes of the French colonies t(r give them the 
naiqe of ommue-pricliettrs, or preaching birds. They nidificate, like the Parrots, in 
holes of trees, and lay two roundish white eg^s. ^ * 

The family ezbibits two principal forms—t^e true Toucans, forming the genus 
Rhamphastoa^ and the Aracaris, which have been divided into several genera, of which, 
however, the genus Plerogloesus is the principal. The lattor are distinguished from 
the true Toucans by the much smaller* size of the bill, which in some instances is 
scarcely larger in proportion to the bird than that of a Baven, bi^ in other respects 
and in habits there appears to be very little difference between them. The Toucans 
are almost always black, with patches^ of white, or of bright colours upon di&irent 
parts of their bodies, especirily under the chin; the Aracaris, on the contrary, are 
usually green, with red or yellow upon the breast. The bill in both groups is gene¬ 
rally adorned with beautiful colours, but these often disappear completely after death. 

Okdcr VII.— Passebxs. 

Genezal Chazaetezz. —The Passerine Birds, corresponding with the Ime»sore» of 
many authors, constitute the most numerous and valied order of birds. They approach 
closely to the Scansorial birds, which, in fact, might perhaps with propriety be united 
with them to form a single order, as the principal distinction consists in the stroeturo 
the feet, which in the Passeres possess four toes,—three directed forwards, and one 

backwards. This distinction i|, how¬ 
ever, more apparent than real, as several 
of the Passerine birds have the power 
of turning one of the toes backwards at 
pleasure ; and the Cuckoos, as we have 
already stated, can turn one of their 
hind toes forwards. The tarsi and toes 
are always sontellate, and the hinder 
portion and sides of the former are usu¬ 
ally covered with a single homy plate, 
which is also sometime^ the case with 
the anterim^ surface of this part of the 
leg. Th^ toes have no basid memln'ane, 
but the outer toe is usually united to 
the middle one at its base; and some- 
fig. 196.— Foot of the Carrion Grow {Corpttt wrone.) thnes, as in the King-fisbere, nearly to 

the extremity. The legs and feet are 
generally alight, and ^e claws, although curved, never constitute powerful booked 
talons, aa in the predaceous birds. The fleet are especially adapted for perching, and 
when on the ground the birds rarely walk, hut generally move by hopping with both 
feet simultaneously. 

The power of flight is possessed in great perfectioia by most of these birds; the 
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Fig. 198.—Head of the Sparrow {Fautr 


wings an laige and poweifiilf and tlu areat af tha Teiy well deydoped. The 

primary quill leathers of tho wing are gene- * * 
rally ten in number; but first of these is 

frequently wanting, or very amalL The tail * ^ 

is usually composed of twelve quill feathers. ' ^ . 

The bill is very variable in form, aomo- 
times elongated and slender, sometimes stout 
and conical, or depressed and opening with a 
very wide gape. The upper m|ndible is fre¬ 
quently more or less toothed near* the tip. 

From these peculiarities in the fo^ of the 
bill the primary classification of these birds 
most generally in use is derived, each forn^ 
being characteris^c of a group mr sub-order. 

Thus, th^ birds with a stoutjg^^;^, in which the upper mandible is not distinctly 

toothed form the sub¬ 
order Oonirosiresj in 
which the bill is usually 
employed in crushing 
hard seeds; those witti 
a somewhat similar bill, 
but toothed, and usually 
more or less hooked at 
the tip (Fig. 197), are 
called DentirostreSf and 
feed principally upon 
insects and fruits; those 
which have the bill 
elongated and awl- 
shaped (Fig. 198) feed 
upon soft larvae and the 
juices of fiowere,* and 
form the sub-order Tenuirostres. And those in which the bill is more or less depressed 

witha very wide _ _ 

gape (Fig. 199) ’', 

are called FIimi- 
rwfresftheyTeed 
npor insects, 
which they eap- 
ture on the wing. 

The oesophagus 
in these birds is 
tuually dilated 
into a sort of 
crop; . the sto- 
madi forms a 
powerful muscu- 



Xt 'frePi 

■ 

Fig. 197.—Head of the Gray Shrike (Xonttif ezeubitor). 





giazard, and the intestine is fumidied with two 'eoeca, which are generaJlywtl g^ ^^ ^' 


Fig. 198,—Head of the Hoopoe (ffpupa tpopfk ^ ^ 
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imall. Many of them are also characterized by the presence of a complicated muscular 

apparatus at the lower larynx, which 
enables these birds to produce theii* 
charmingly modulated notes; and 
of such importance does this cha¬ 
racter appear to some authors, that 
they have divided the Passerine 
birds into two orders, according as 
^ thfy were furnished with, or desti- 
^ tutc of this apparatus. It is to be 
observed, however, that many of 
the birds in which these muscles 
are found are by no means cele¬ 
brated fur the tweetness of their 
Fiz. 199 — HeadoftheWhite.belliedSwift(Cy;»atf/Maintf/6o). voices: for instance, the Crows 

possess the singing apparatus, and are consequently plarad amongst the singing birds 
in the arrangements above referred to. 

Divisions* —The classification of this order of birds presents considerable didicul- ' 
ties, and is still involved in some uncertainty. Very various schemes have been put 
forward by different authors for the arrangement of the almost interminable series of 
Passerine birds; but most of them admit the four principal divisions of Cmirostres, 
Dentirostres, Tenuirostresy and Fmirostresy to which I have already referred. Cuvier, 
to w'hom we are indebted for the establishment bf these groups, adopted a fifth 
division, that of the S^ndaetyli, in which the two outer toes are united for the greater 
part of their length ; this group, however, included birds of very different descriptions, 
and has since been suppressed by many authors. It must be confessed, however, that 
the boundaries of these great divisions arc not so well marked as might be desired, and 
the true position of many of the subordinate groups is still a matter of doubt. In the 
following pages we have, with but few exceptions, followed the classification adopted 
by Mr. G. R. Gray in his valuable work on the “ Genera of Birds,’' as is also the case 
with the preceding orders. 

* SUB-ORDXR I.— CoNinOSTRES. 

GenAxal Charactezs. —In the Conirostral birds, as already stated, the bill is of a 
more or less conical form, sometimes short, very thick at the base, and rapidly 
diminishing to the tip—in other cases it is more elongated and tapering, and sometimes 
slightly curved. The tip of the upper mandible is usually entire, but occasionally 
there is a slight tooth on each side, near the extremity. The wings are generally 
longish and pointed, the tarsi long, and the toes of moderate length, the outer one 
being frequently united at its base to the middle one. 

This group includes the essentially granivorous birds, but a considerable number 
of the species referred to it are not confined to a grain diet, many of them feed upon 
fruits and insects,' and larvae also form a portion of the nourishment of mosti of the 
species. Some, such as the Crows and their allies, appear to feed upon almost any 
animal or vegetable substances that come in their way, and these constitute the 
greater port of Temminck’s order of Omnivorety which includes no less than tlve of the 
families. 

DivisionB. —^The Conirostres form eight families, of which the first seven, with the 
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exception of the MmophagideB and CeliidtB^ form t]i| order Omnworts of M. Temniinck, a 
group which has not been adopted by any subsequent naturalists. The first family, that 
of the Sticeridce^ or llornbills, like the Toucans in the preceding order, is distinguished 
by the great size of the bill in the birds of which it is composed, and this organ is 
usually rendered still more remarkable by a singular casque or helmet which surmounts 
its base (Fig. 200). This^curious appendage, which is often of very large size, and, 
from its external appearance, would be supposed Jo be of a bony texture, is composed, 
like the bill of the Toucans, -entirely of air cells, and is often so fragile that when a 
dried specimen is handled incautioi\ply it is 
very liable to be crushed. The bi^ itSelf is 
considerably curved, and rather acute at the 
apex; .the nostrils are situated at its base ; the 
wings are of moderate size, the tail long and 
broad, the tarsi shart and stout, and the toes 
more or less united at the base, the outer 
toe especially being attached'tb the middle one 
to such a distance that Otmer included these 
birds with tfie Kingfishers and some others in 
his gioup of Syndactyli. 

The Hombills are generally of tolerably large 
size, some of thdm being of the stature of a 
small Turkey. Their general colour is usually 
a greenish metallic black, with the* neighbour¬ 
hood of the vent, the tail-coverts, and the tail 
white, or of some other light colour; the tail 
generally has a black transverse band near 
the extj-emity. They arc inhabitants of the 
hottest parts of the Old World, and especially 
of the islands of the Eastern Archipelago 
and Africa. Their food consists of fruits, and, 
according to some naturalists, also of carrion and small animals, the latter of which 
they are said to squeeze to death in their enormous bills, and then throwing them up 
in the air, catch them and swallow them whole. Lesson states that the African species 
live on carrion, and those of the East Indies on fruits, and Especially on nfitmegs, 
from which, ho says, their flesh acquires a delicious flayour. They are found in the 
dense forests and jungles, where they sit upon theJ|^dst branches of the trees^ often 
in large troop#; their nesting places are thtJ^OlM of trees, which, like the Parrots 
and Toucans, they enlarge for the puipose of nidifleation; the fcmalejays four eggs. 
Their flight is effected by a very rapid motion of the wings, which produces a con¬ 
siderable noise; this is accompanied by a continual clattering of their mandibles, so 
that the passage of a flight of Hombills causes a sound which is said to be productive 
of very uncomfortable sensations when its origin is unknown, as it bears a good deal 
of resemblance to one of those sudden violent winds which often rise unexpectedly in 
the tropics. 

The second .family is that of the Musophagida^ or Plantain-eaters, a group of birds 
which is exclusively confined to Africa.' They have the bill of moderate size, broad at 
the base, eompressed, with the ridge much curved, and tiie tip strongly notched; the 
tarsi are stout, covered in front with broad scales, and the toes ere long, the outer one 





Fig. 200.—Ilornbill [Sueerot). 
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being capable of being turned backui^aad^ for wbicb reason many authors have placed 
them amongst the Scansorial birds. 

The best knoarn species aie |he Touracos {Corplhaix), distinguished by having the 
hill of ordinary form, and the head ornamented with an erectile crest. These birds 
are generally of a green colour, with the quill feathers of the wings and tail violet or 
red. They are elegant birds, about the size of a pigeon, awl are said to be so fearless 
that they will accompany a man, flying from branch to branch, and uttering cries 
which are supposed to indicate pleasure. They feed principally upon fruits, but 
appear also to. pick up insects. r *• 

The Touracos are found in most parts of Afr^a, where they inhabit thickly-wooded 
places, and nidiflcate in holes of trees They are monogamous, and both sexes assist 
in incubation. « 

The Plantain-eaters (Musophaga) ait; larger birds than the Touracos, and appear to 
be confined to the tropical regions of Africa. They receive thdlr name from their 
great predilection which they exhibit for the fruits of the banana and plantain. They 
are distinguished by the singular conformation of the bill^^the base of which forms a 
broad plate covering the forehead. Their colours are exceedingly beautiful. 

The third family, that of the Opisthoeomidee, closely resembles the Receding in 
most of its characters, and is, in fact, placed by Mr. 6. R. Gray as a sub-family of 
that group; it differs, however, in the incapability of the outer toe to be turned back¬ 
wards. It includes only 'a single species, the Hoatzin {Opiatftocomus eristatus), a 
native of Brazil and Guiana, where it lives in largje flocks on the banks of rivers and 
creeks, and feeds almost entirely on the leaves of a particular tree, the Arum arbo~ 
reseens of Linnmus. It nidificates in the lower parts of trees; its nest is composed of 
twigs, and lined with soft materials, and the female lays three or four eggs of a dirty 
white colour, with scattered red spots. Both the bird and its flesh are tainted with a 
peculiar odour, which prevents its being used as food. < 

The position of this singular bird has always been a matter of doubt with orni¬ 
thologists. Linnaeus described it as a Pheasant, and ^veral other authors have placed 
it amongst the Gallinaceous birds; but it is now generally regarded as a true Passerine 
bird. It is neariy as large as a Peacock, which it also resembles in its walk. The 
bill is thick, short, convex, and bent down at the tip; the base is furnished with 
diverging bristles, and the nostrils are placed in the middle of the bUL The head is 
adorned with a tuft of Tong, narrow feathers. 

Another small family, placed in the neighbourhood of the Musophagidee by Mr, 
O. R. Gray, although its type has generally been regarded as a member of the family 
FrifigiUida^ is that of the CoUidte, or Colies, a group of small birds, in which the bill is 
short and stout, elevated at the base, with the nostrils placed in the middle of a large 
membranous groove. The wings are short, the tail elongated, and the true hinder 
toe is directed forwards. The Colies are found in Africa and India. Their plutnage 
is soft and silky, and usually of a gray colour, whence, according to Levaillant, they 
are called mome^birdt at the Cape of Good Hope. They live in trCops, feeding on 
fruits and the buds of trees, and climbing ^abent the branches with gr^t agility, win g 
their bills in the same way as the Parrots. They make a large, rounded nCst, and lay 
five or six eggs.. levaillant states that when sleeping they suspecLd themselves with 
the head ddwnwarde, and that in cold weather they are often lound in the morning so 
eompil^ly benuig||^d, that they may be takdn, one after the other,, by han^. Thdr 
fledi isaaid to ba^liitete. 
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The fifth family of the Conirostral birds aii that of the Oorvtdt^ or Crows. In 
these birds the bill is long, strong, and compressed, with the ridge of the upper 
mandible more or less curved, and the tip more or less oDtohed; the nostrils are placed 
at the base and eoncealed by the basal plumes; the wings are usually long, and the 
tarsi and toes of moderate length,—^the former being covered in front with broad 
plates. • 

These birds may be regarded as the typical examples of Tcmminck's order Omnivores^ 
as they feed not only upon grain and fruits, but also upbn animal substances, and even 
upon carrion. They walk an<P run wjth greater facility than any others of the 
Passerine birds, but are also perfecldy at home in the .trees, and generally fly wcH. 
They all form a large nest of sticks, lined with soft, materials, and their eggs, which 
vary from three to seven in number, exhibit dark spots upon a pale bluish, greenish, 
or white ground. Mr. G. R. Gray divides thbse birds into six sub-families, three of 
which possess representatives in the British Fauna. 

The Strfipenna or Piping Crows, a group of rather large birds which inhabit New 
Holland, New Guinea, and the adjacent isliyids, arc distinguished from the other 
CorvidsB by the form of the nostrils, each of which consists of a long narrow slit in the 
substance of the bill, and is usually completely exposed. The bill itself is long and 
compressed, broad at the base, where the ridge projects upon the forehead, and the tip 
is more or less notched. TJnlike the ordinary members of their family, these birds 
have a peculiar musical note. One species, the Oymnorhina iibicen or Jlute-player^ is 
common in New South "Wales, M^ere it is said to be very noisy and to live upon 
animal substances, including small birds. 

A second group is the sub-family of the Garrulint^ or Jays, which have also a 
slight notch near the tip of the upper mandible, but the nostrils are concealed under 
the frontal p*lumes ; their wings arc of moderate size and rounded, and their tarsi and 
toes stwngly scutcllatcd. 

The common European Jay {Oarrrulus glandariWy Fig. 201), is an exceedingly 
handsome bird, about the size of a 


pigeon, of a light reddish-brown colour, 
with the primary wing-coverts bright 
blue, elegantly banded with black. The 
feathers of the fore part of the head are 
whitish, spotted with black, and elon¬ 
gated so as to form a crest, which the 
bird can erect at pleasure; the quill- 
feathers of tlft wings and tail, and a 
streak on each side of the chin arc 



_ * _ . 1 • j • Ti 1 j Fig. 201.—Head of the Jay 

The Jay IS a common bird in England 

and the southern parts of Scotland; it inhabits thick woods, and is shy in its habits. 
It feeds to a great extent upon vegetable matters, such as acorns and beech-most, and 
in summer often visits gardens, tempted by the cultivated fruits. It also feeds on 
insects and worms. Its nest is formed in tall bushes, or in the lower branches of 
trees; but always well concealed amongst the leaves. It is cup-shaped, formed of 
small sticks, and lined with finer materials, such as small roots and grass; the eggs 
are five or six in nufiiber. * 

The natural note of the Jay,is a hanfii grating sound; but its powers of imitation 
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are exceedingly grcaf, and even in iL^te of nature it has been known to mimic the 
voices of other animals so exactly wat it was difficult to believe that the animids 
personated were really absen^ Montagu says, that in the spring the Jay will some> 
times utter a sort of song, which he describes as soft and pleasing, but into which it 
introduces at intervals the bleating of a lamb, the mewing of a cat, the note of a kite 
or buzzard, the hooting of an owl, and even the neightqg of a horse and similar 
sounds. In confinement, of course, ^ wider field is opened fur the bird’s talents for 
mimicry; and it usually t&es advantage of its position to pick up and repeat every 
sound with which it is familiar. Thus, Bewicl^ mentions a Jay that imitated the 
sound of a saw so exactly that, though it wis on a Sunday, we could hardly, be per¬ 
suaded that there was not a carpenter at work in the house.” 

Mr. Yarrell also refers to one of these birds, in the possession of a surgeon in 
Berkshire, which, before it was twelve months old, imitated the ordinary household 
sounds with astonishing accuracy. He would give what might bis called a poultry- 
yard entertainment, imitating the calling of the fowls to feed, and all the noises of the 
fowls themselves in perfection; but the crowing of the Cock was not managed so well. 
The barking and noises of t^e house-dog were imitated in a style that could not be 
distinguished from the original. 

The Jay is found all over the temperate parts of Europe, and several ether species 
of its genus are inhabitants of different parts of the Eastern Hemisphere. In North 
America, its place is taken by an exceedingly elegant bird, the Blue Jay {Cyantirm 
cristatus)^ which appears to resemble the European species very closely in its habits. 
It is a lively bird, and appears to delight in mischie’f and fun; it will imitate the notes 
of almost ever}' other bird, and finds an especial pleasure in teasing the American 
Sparrow-hawk, or in leading the small birds of the neighbourhood to expel some 
unlucky owl from their domains. Like his European relative, however, the Blue Jay 
is addicted to robbing the nests of other birds and sucking their eggs; and, Wilson 
mentions having seen one for more than five minutes in active pursuit of a small bird, 
which, however, ultimately escaped. A nearly allied species, but for inferior in 
beauty, is found in Canada; it is the Perisorem Canadensis, 

The Tree Crows {fiallmatined)^ form a third sub-family. In these, the upper man- 
di})lc is not toothed at the tip, the bill is short, with the ridge much elevated at the 
base, and considerably curved; the wings arc short and rounded, the tail long, the 
tarsi covered with transverse scales, and the two lateral toes are unequal. These birds 
axe peculiar to the Eastern Hemisphere, of which they generally inhabit the warmer 
regions. The typical species, Calkeas einerea^ sometimes called the New Zealand 
Grow, is, as its name implies, an inhabitant of our antipodes. In its Habits it resem¬ 
bles the ordinary Crows, feeding on fruits, insects,'and occasionally on small birds; 
its general colour is a greenish-black, and on each side of the head there is a small 
wattle of a bright blue tint. 

From these we pass to the sub-family of the True Grows {Corvina), to which the 
greater part of the British species of Corvidae belong. These birds, like the preceding, 
are destitute of the teeth at the tip of the «ipper mandible, the ridge of which is more 
or less curved ; the wings are long and very slightly rounded, the tail variable in 
form, the tarsi long and covered with transverse scales, and tiie two lateral toea are 
equal. 

The birds of this f^ub-family are undoubtedly the most intelligent of the feathered 
raciM. In'^a state of nature, they are exceedingly wary, and appear not only to Imve 
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an instinctive perception of the approach of peril, but also to know the extent of the 
danger to which they are likely to be expoaehf Thus, some of them will allow an 
unarmed man to come very near them without appearing at all alarmed at his approach; 
but it requires the greatest caution to get within gunshJi; of them, when tbe intruder 
is furnished with fire-arms. When taken young they are very docile, and may be 
taught to repeat a few words, although their elocutionary powers are far inferior to 
those of the Parrots. xfieir cunning and apparent drollery of disposition, however, 
often render them very amusing pets, although it must be confessed that, like 
Autolycus, they have a knack of^picking up “ unconsidered trifles,” which may occa¬ 
sionally lead to disagreeable results. «ln the abstraction and concealment of the 
articles which they appropriate in tftis manner,—usually trinkets and other metallic 
and glittering prizes,—which can be of no possible use to the bird, they exhibit the 
most extraordinary slyness, and it is generayy with considerable difficulty that the 
concealed treasury^f one of these corvine pets can be discovered. For want of other 
things to hide they will often stow away portions of their meat, but this is sometimes 
done with a view to preserve it for a future occasion. Mr. Macgillivray mentions an 
instance of the accurate memory of a Carrion Crow (Cbrvus corone) with regard to the 
place in which he had stored some food. One Monday morning, after a full meal, he 
picked up a dead mole, and buried it in his owner’s garden, covering it over so neatly 
with the earth, that although he had been watched during the operation of inhumation, 
tbe precise spot could not be discovered. He was prevented from going into the 
garden during the whole of the following week; but on Saturday evening, the door 
being left open, he got in, went directly to the spot where he had buried the mole, and 
brought it out immediately. 

An interesting instance of the intelligence and kindlineM of a Haven is related by 
the late Bishop of Norwich, in his History of Birds,” as having occuired at the 
Bed Lion Inn, at Hungerford. The story, as told by a gentleman who lodged there, 
was as follows:—“ Coming into the inn-yard,” said he, “ my chaise ran over and 
bruised the leg of a favourite Newfoundland dog, and while we were examining the 
injury, Balph, the Baven, looked on also, and was evidently making his remarks on 
what was doing; fur the minute my dog was tied up under the manger, with my 
horse, Balph not only visited him, but brought him bones, and attended him wjlh 
particular marks of kindness. 1 observed it to the ostler, who told me that the bird 
had been brought up with a dog, and that the affection between them was mu^ial, and 
all the neighbourhood had been w.yiki^» of the many acts of kindness performed by 
the one to the other. Balph’s Mend, the dug, in course of time, had the misfortune 
to break his ]^g, and during the period of his confinement the Baven waited on him 
constantly, carried him his provisions, and scarcely ever left him alone.” This bird 
was said to be always very kind to dogs, especially when maimed or wounded in 
any way 

Lieutenant Burgess gives an anecdote illustrative of the sagacity of the common 
Indian Crow {Corvua tplendem) exercised in a very different direction from that of the 
Baven above ri‘ferred to. He says—Some q^ws had been sitting near a young dog, 
watching him whilst engaged with a bone. Having apparently concerted the plan, one 
of them alighted, stepped up, and took a peck at the dog^s tail; toe dog, irritated, made a 
snap at toe bully; on which a comrade, whp appears to have been ready, made a dash and 
went off with t^o prize.” The tails of dogs appear to be always favourite points of 
attack with domesticated crows of all kinds, and they will sometimes lie in conceal- 
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iQent waiting for a dog to peas them, when they rush out and pinch his tail. This, 
however, appears to be done purely foU'Vunusement. 

These birds are exceedingly voracious, and no kind of eatable matter appears to 
Come amiss to them. Many of the apeoies feed to a great extent upon the carcases of 
animals which may have died from disease or accident, and in some instances they are 
said to hasten the death even of such a large animal as a sheep when they find it in 
an exhausted condition. The Raven (Corvus cor as) and thb Carrion Crow are also 
charged with destroying yoi^g lambt; and it is well known that both these species 
not only make great havoc amongst the eggs and young of other birds, but will 
also capture full-fledged birds, and occasionally *half-grown hares and rabbits. 
Carrion of all kinds, however, constitutes the staf/le food of the three larger species of 
Crows found in Britain, the Raven, the Carrion Crow, and the Hooded Crow {Corvuc 
comix), and in the search for this they exhibit the greatest activity, and often arrive 
in great numbers at a spot where there Is an abundant supply of food. It has been 
supposed that the birds are guided to their repast by the sense'^of smell, but this 
appears very doubtful, and it is ipore probably to the eye that they, are indebted for 
an early intimation of the prospect of. a feast; Mr. Macgillivray supposes that the 
individuals which arrive from a distance may have been led to undertake their 
journey by seeing others in motion in the same direction. However this may be, it 
is certain that when a laige supply of food is to be bad in a particular spot, the 
Ravens which come to partake of it must have assembled from a of 

many miles. 

When on the ground the Crows usually walk alopg in a very sedate manner, which, 
has suggested to the lively fancy of Mr. Charles Dickens, a resemblance between a 
Raven and an old gentleman with his hands under his coat tails; but occasionally, and 
especially when disturbed, or engaged in carrying off a fragment of food or some 
other article, they bop in a most ludicrous manner, making use of the wings at the 
same time. Their flight is steady and tolerably rapid, and they often sail 'in the 
air with extended wings. Their voice is generally harsh and disagreeable, and is 
either a sort of hoarse croak, or a sound bearing more or less resemblance to the word 
cato. 


The three species above mentioned, which are the largest and the most decidedly 
carnivorous in their habits, generally lead a solitary existence, and are rarely seen in 
any numbers together, unless attracted by an extraordinary supply of food. The two 



Fig. 202.—Head of the Rook [Oorvuc frugilegus). 


Other British species of 
CorvuSj namely the Rook 
{Oorvus fr^iltgusy Fig. 
202), and the Jackdaw 
(C7. momdula^ Fig. 203), 
are gregarious in their 
habits, and the food of 
these consists rather of 
worms, insects, and larvm, 
thau of carrion. 


The Coinnso breed early in the spring. Their nests are composed of twigs and 
rimilar ma^ials, lined with wool and feathers; they are usually of considerable sixe 
and plai^nt a good height from the ground, either in trees, rocks or buildings. The 
I the Carrion Crow bmld either in trees or on rocks, according to the district 
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in which they reside. The Hooded Crow it said always fo huiid amongst rooks, and 
during the breeding season, as at other 
])eriodB, tbese birds are solitary in their 
habits. The two gregarious British 
species of the genus Gmvus, also build 
their nests and bring up their young in 
close proximity,—the B^ok selecting 
trees for this purpose, and the Jackdaw 
usually frequenting elevated buildings, 
such as church towers, about which it’is 
often to be seen, even in the heart ^f 
cities. 

Besides the five species of true Corvi 
above referred to, ^e have in Britain 
two other members <Jf the group. One —Head of the Jackdaw (CorputMonedulaj, 

of these is the M^ie (Pica eawiafa, Fig. 204), the handsomest of our native Crowe, 
distinguished by its long tail and its plumage elegantly varied with black and white. 
It is generally distributed in all the wooded districts of Britain, and is found abun* 

dantly in all parts of Europe-; it also occurs 
in North America. It exhibits all the cun¬ 
ning and sagacity of the group, and in this 
country, where it appears to labour under 
a sort of proscription, is an exceedingly shy 
and wary bird; but in most continental 
countries, from its being treated with mwe 
consideration, it acquires great familiarity, 
and in some places feeds in the immediate 
vicinity of the houses without the least 
fear. Its food resembles that of the other 
Crows, but appears to consist less of carrion 
It frequently destroys young birds, and 
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Fig. 204.—Head of the Magpie (Pica caudata). 

than that nf some of the other species, 
plunders its neighbours* nests. 

The nest of thp Magpie is more artificially constructed than that of the other 
species of Corvinas. It is usually 
constructed in high trees; but some¬ 
times in thick hedges. It is large 
and of an ovai form, composed ex¬ 
ternally pf sharp thorny twigs, 
which form a complete dome over 
the top, leaving a small opening at 
one aide for the ingress and egress 
of the bird. The inside is plastered 
with a layer of mud, and the bottom 
lined with grass and fibrous roots 
to form a*hoft receptacle for the eggs 
and young. The Magpie breeds in 
the spring. 

The only other indigenous species of this sub-fSamily is the Nutcracker {Nimfraj/a 



Fig. 205.—Head of tb« Nutcracker {Nucifi-aga 
earyocatactes). 
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mrtiocatactes, (Fig. 205), a bird about the siae of the common Jay, with brown 
plumage covered with oblong, whitrf spots. This bird, although not uncommon in 
some parts of Europe, is rare in this country, to which it appears to be only an occa* 
sional visitor. On the continent it is said to inhabit mountainous districts clothed 
with firs, the seeds of which, with beech>mast, nuts, and insects constitute its general 
food. It is said to crack nuts by fixing them in a fissure of the bark of trees and then 
hammering at them with its bill; and from this supposed hhbit the name of the bird is 
derived j but a living speciit^en in the'Menagerie of the Zoological Society was found to be 
incapable of cracking nuts, although he was very fond of the kernels w'hcn extracted for 
him. In some respects this bird appears to sjonbect the Orows with the Starlings, but 
some of its habits would seem to point to an affiuity with the Woodpeckers. Thus the 
continental naturalists say that it runs upon the* bark of trees like a Woodpecker, and 
it nidifica'cs in holes of trees, which it enlarges with its bill in the same manner as the 
Scansonal birds in general. The Nutcracker is found not only in Europe, but in the 
extensive pine forests of the north of Asia, as far as Kamtschatka'. 

Many of the exotic species of this group are adorned with fine colours; but in theii 
general habits they resemble the birdssalready described. Some of them, such as the 
Picathartes gymmecphalus^ have the head bare of feathers, a character which has 

caused them to bo compared * 
with the Vultures. 


The last sub-family of 
Crows is that of the Pyrr- 
hoeoracints or Choughs, which 
differ from the true Crows 
in having the bill slightly 
notched at the tip, and the 
wings long and pointed. The 
.y bill is long, slender, and 

curved; the tail is long; the 
Fig. 206.—Head of the Cornish Chough {FregOu* gracuim). tarsi short, rather stout, and 

either scaled or nearly co¬ 



vered with a single long plate (Fig. 207), and the lateral toes are equal. 

These birds, in their general habits, closely resemble the Crows, and especially the 
oommop Jackdaws. Ipike these, they are H 

gregarious, and build their nests in rocks j||l||| 
and the crevices of towers^ steeples, &c. 

They feed principally upon insects, worms, ,, 

fruits, and seeds. 

Two jBpecidS only occur in Europe, and 
of these one is found in Bi^in. This is 
the Cornish Chough {FregilUa graeulu»t Fig. 

206), so called from its being of common _ 

occurrence in the county of Cornwall, to , 

which.it was at one time supposed to be 

peculiar; it has since been met with in ' 

many other parts of the kingdom, but gene- 207.-Foot of the Cornish Chough, 

rally on the coast. On tbe continent, how¬ 
ever, it mhabits the mountainous districts at a distance from the sea. This bird 
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ezhibtb) aU the curioeity and love of miaobief bo charactorutio the family of Crows; 
but appears to be somewhat inferior to the nitft in sagacity. At a little distance the 
Chough bears a considerable resemblance to the Rook; but is easily distinguished 
from that bird by its red legs and bill. From the fiirmer of these ‘characteristics it 
has been called the Bod-legged Crow. 

The other European species, the Alpine Crow {Pffrrkocoraat alptnus)^ exactly resem¬ 
bles the common Chou(fh in its habits; but lives entirely upon the bare face of the 
highest mountains, close to the line of eternal show. In ttie winter, these birds descend 
into the valleys in large flocks in search of food. Several other species are found in 
different parts of the world. • 

Nearly allied to the Corvidee, with which they are indeed amalgamated by some 
ornithologists, is the magnificent family of the Paradiseidee^ or Birds of Paradise, 
some species of which are so well known as amongst the most recherche orna¬ 
ments of female dress. In the general form of the bill ^ and the position of the 
nostrils, which are concealed under the basal plumes, these birds closely resemble the 
Crows ’y the tip of the upper mandible is notched; the wings are long and rounded; 
the tarsi long and stout, covered in front b^ a single plate; the toes are long and 
strong, the outer one being longer than the inner, and uhited at the base to the middle 
one by a small membrane, the hind toe is very long, and the claws large and curved. 

One of the most remarkable characteristics of these magnificent birds consists in 
the groat development of some of the feathers, usually those of the sides of the body 
and neck, which often gives - —^ 

markable appearance. These ^ 

ornaments consist sometimes ^ 

of large bunches of decom- — 

posed plumes, which float ; ' 

lightly in the air, as in the ^ 

barbs. All these decorations, x » 

, j 1 ’ Fig. 308. —Superb Bird Of Paradise (Paradtaea auperha). ■ 

however, are possessed only ^ 

by the males, as in the Gallinaceous birds, which the Birds of Paradise are also 

said to resemble in the practice of polygamy; and it is certain that the male Bird 

of Paradise displays h^self before the female very much ih the manner of the 
# 2 L 




Fig. 308. —Superb Bird Of Paradise {Paradiaea auperha). 
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Peacock. de Lafireanaye has published the following account, received ftom one 
of his friends, of the behaviour of the ^Bmerald Bird of Paradise (P. apodc^ which had 
been seen by him in confinei^ent in Batavia. He says that ‘‘ the males of this bird 
display themselves before the female, expanding the long plumes of their flanks. By 
means of a sort of vibration of their entire plumage, they raised all their feathers, 
including these long plumes, and surrounded themselves cogppletely, so as to form a 
sort of halo, in the centre of which ^e bright g^een head formed a disc, which at the 
moment looked like a little emerald sun, with its rays formed by the feathers of the 
two plumes.” e 

In the genus Epimachtis^ belonging to the Tcnuirostral birds, the same development 
of the plumage occurs as amongst the Birds of Practise, with which, in fact, they were 
formerly confounded by many authors. 

These birds are found only in the most distant parts of the Eastern Archipelago, 
in New Guinea, and the adjacent islands. Here they live in largOftroops in the dense 
forests, preferring to rest upon the teak trees, the largo leaves of which aflbrd them a 
shelter from the heat of the mid-day sun, whilst its fruit constitutes a considerable 
portion of their nourishment^. According to M. Lesson, they are birds of passage, 
shifting from one district to another with the monsoon. “ The females,” says the 
same author, unite into bands, assemble at the tops of the highest trees of the forest, 
and cry simultaneously to call the males. The latter always occur singly in the midst 
of about fifteen females, which compose their seraglio.” The voice of the male is very 
loud and piercing, resembling the sounds voike^ voike, voike^ voiko, strongly articulated. 
The cry of the female is similar, but weaker. * 

Of the beautiful appearance of the Bird of Paradise in its native forests, the fol. 
lowing extract from M. Lesson’s works, although, perhaps, a little romantic, may give 
some idea. On landing in New Guinea, he says, Scarcely had I proceeded a few 
hundred paces into these ancient forests, the sombre gloom of which is perhaps the 
most magnificent and pompous spectacle that I have ever seen, when a Bird of Para¬ 
dise attracted my attention; it flew with grace, and in on undulatiug manner; the 
feathers of its sides formed a graceful and airy plume, which, without hyperbole, bore 
no distant resemblance to a brilliant meteor. Struck with surprise and admiration, I 
fej^ted my eyes upon this magnificent bird with inexpressible pleasure; but my 
disturbance was so great that I forgot to fire at him, and did not perceive that I had a 
gun until he was far away.” 

The natives of New Guinea kill a great number of the Emerald Bird of Paradise, 
the dried skins of which they sell to the Malays, and thus they reach Europe in a 
somewhat round-about manner. They take them in the night, by clicubing into the 
trees upon which they roost, and kill them with short arrows. They then dry them 
by a fire after cutting off the legs; and from the circumstance ^ all the specimens 
arriving thus mutilated, Limbus gave the species the name of Paradisea apoda or the 
footless Bird of Paradise, a name which was long popularly supposed to be literally 
applicable to it. Linnieft himself was well aware that the bird was not deficient 
of feet, for he expressly states that the older writers falsely described it as wanting 
those organs. 

We come now to the family of the Stumidae or Starlings, of which our common 
Starling is a well-known example. In these birds the bill is elongated and com¬ 
pressed, with the ridge nearly straight to near the tip, where it is curved or convex. 
The edge of the upper mandible is usually slightly notched. Th^ wings ore long and 
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more or less pointed; the tarsi stout, covered in* front with broad scales, and tiie toes 
are long and strong, especially the hind one, which is stouter than either of the lateral 
toes. Ihe outer toe is united to the middle one as fai!*as the third joint. In their 
habits and food these birds approach very closely 
to the smaller species of Corvine birds. They 
are generally gregarious, Aid feed upon worms, 
insects, fruits, and seeds. They are docile in * 
captivity, when they exhibit on a small scale 
a good deal of the peculiar sagacity of the /lirowB, 
and may be taught to repeat a few words, and to 
whistle short tunes. 

Of the numerous sub-families into which Mr. 

G. R. Gray divides these birds, one of the most 
interesting is that "of the Ftihnorhynchinai or 209.—Head of the Starling 

Glossy Starlings, to which the singular Bower- 

bird of Australia belongs. The birds of this group have the*biU stout and compressed, 
with the ridgo curved and the tip notched: the wings fire of moderate length and 
pointed; the torsi strong, and all the toes long a^d robust, the lateral ones being 
unequal. 

These birds are peculiar to the Eastern Hemisphere, of which they generally 
inhabit the hotter parts. The majority are found in India, Australia, and the inter¬ 
vening islands, but Africa also possesses a few species belonging to the genus Juida. 
They inhabit the hot regions of that continent, where they fly in large flocks, feeding 
principally on fruits, and often attacking the gardens and vineyards, to which they do 
great damage. They also devour insects and worms, and are sometimes seen perched 
on the backs of cattle, searching for the parasitic insects amongst their hair. The 
Juidat axe generally showy birds, with a metallic lustre upon their plumage, rather 
larger than our common Starling, and with a much longer tail. They nestle in rocks 
and holes of trees, and lay five or six eggs. 

The singular Bower-birds of Austredia belong to the genera Ptilonorhynehus and 
Chlamydera. These birds are remarkable for the habit of making a sort of bower, 
which has nothing to do with their nidifleation, but' merely serves as a sort of playing 
ground, in and around which the birds assemble for amusement. The birds ^abit 
the forests of Australia, and the bower is placed tmder the shelter of some largo tree. 
Mr. Gould describes the construction and use of that of the Satin Bower-bird 
{Ptihnorhynchus holoaericem) in the following words:—“ The base consists of a§. exten¬ 
sive and rather Convex platform of sticks firmly interwoven, on the centre of which 
the bower itself is built; this, like the platform on which it is placed aild with which 
it is interwoven, is formed of sticks and twigs, but of a more slender and flexible 
description, the tips of the twigs being so arranged as to curve inwards and nearly 
meet at the top; in the interior of the bower the materials Vfp so placed that the forks 
of the twigs are always presented outwards, by which axtangdment not the slightest 
obstruction is offered to the passage of the birds. For what purpose these curious 
bowers are made is not yet, perhaps, fully understood; they are certainly not used as 
a nest, but as a place of resort for many individuals of both sexes, which, when thmre 
assembled, run through and around the bower in a sportive and playful monher, and 
that so frequently that it is seldom entirely deserted.” A still more extraordinary 
structure of the same description is formed by the Spotted Bower-biid 
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mtnftdaia)y am inbabitent of ihe ittttrior of Australia; it is thus doscribed by Mr> 
Gould. The bowers ** are 'Oonsidarald.y longer sad more avenue-lilce tban those of tbe 
Satin BowerJurdf being in nAuiy instances three feet in length. They are outwardly 
built of twigs, and beautifully lined witii tall grasses^ so disposed that their beads nearly 
meet \ the deewatioas are yery profuse, and consist of hivalye shells, crania of small 
mammalia and other bcMM* Bvident and beautiful instanffes of design are manifest 
throughout tho howtt deooratibns formed by this species, particularly in the 
manner in whioh the stones are placed within the bower, apparently to keep the 
grasses with which it is lined fixed firmly ip their places: these stones diverge from 
the mouth of tho run on eaidi side, so as to f^rm little paths, while the imeaense 
collection of deoovatl'ye materials, bones, shells, &c., are placed in a heap before tho 
entrance of the ayenue, this arrangement being the same at both ends.'* Mr. Gtould 
adds, in evidcaoe of the labour that jaust be bestowed by the birds upon tbe con¬ 
struction of these apparently useless assembly rooms, that he fbdC^uently found them 
at a distance from any river, so that the shells and small stones employed in their 
fabrication must have been transported irom a considerable distance. It appears also 
that the birds only collect bdaes whioh have been bleached in the sun; and it is certain 
that as the birds feed almost entirely upon fruits and seeds, these remains of other 
animala cannot be regarded as relics of their victims. Figures of these birds, with 
their bowers, will be found in Mr. Gould’s valuable Work on the “ Birds of AustraHa.” 

The second sub-family is that of the Grakles {jGhrwuUn€^y a group*of birds found 
only in the jungles of India and the Indian islam^ In these the bill is broad at the 
base, and dightly notched at the tip, with the ridge a little curved; the nostrils are 
rounded, placed at the base of the bill, and more or less covered by the frontal plumes; 
the wings are long, with the third and fourth quills longest; the tail short, the tarsi 
riiort, and the toes long. The typical species of this group is the Qr<mila religioaa of 
Linneeus, which inhabits Java, Sumatra, and some of tbe other large islands of the 
‘ Eastern Archipelago. It is two or three inches in length; its plumage is of a deep 
velvet-like black colour, with a white mirror upon each wing; and the bill and feet 
are yellow. Behind each eye there are some caruncles of a bright yellow colour. It 
lives on fruits and insects, and may be domesticated with facility, when it soon learns 
tb whistle and speak admirably. M. Lesson mentions that he saw a specimen in Java, 
which^pronounced whole sentences in the Malay language. The other species appear 
to resemble this in their habits. 

Africa possesses another peculiar group of these birds, which, from their remark¬ 
able haUts, have received the name of BttphagituBj or Ox-peckcra. They have a stout 
ball, wiw the ridge scmiewhat depressed and curved at the tip, whioh Klas no notches; 
the nostrils ate small, and partly closed by a membrane; the wings long and pointed; 
the tail long, with the end of each feather pointed; the tarsi and toes are robust, the 
latter armed with oompressed, curved, acute claws. 

This group includes qply a very few species of birds, ponging to a single genus, 
inhabiting tbe wanner parts of Africa. Tbe best known species is the Buphaga 
JJriemOj the common Ox-pecker or Beef-eater, so called from its singular habit of 
perching on the backs of cattle, and extracting the larVs of the'Bot-flies {CEatrid«\ by 
which those qusdrupeds are commonly infested. Singular as this diet may seem, it is 
said to eonstitute the principal nourishment of these birds; and the bill is certainly 
peculiaily adapted for gently squeezing the parasites out of the tumours caused by 
their presence, ^e cattle are said to allow the birds to pereh upon them without any 
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sigiis of wwillingnoai. Tho opittinon Ox*peok^ is a <Bmt.ll about eight or uiue 
iuches in length; its plumage is xeddish-biown above and yellovrish-vrbite beneath; 
the legs are brown and the bill yellowish, with the tins of both mandibles red. It 
is generally seen associated in small flocks of seven or eight individuals, and is 
exceedingly shy. 

We come now to tly typical group, the sub-family of the Stumina, or True 
Starlings, to which our British species belongs^ In Uiese birds tbc bill is usually 
elongated, rather slender and tapering, with the ridge very slightly curved or straight, 
and the tip obtuse, somewhat ^ttened and furnished with a very indistinct notoh on 
each side ; the nostrils are placed at the base of the bill, in a membranous groove; the 
wings and tail ore rather short; th^ tarsi long and stout, as axe also the toes, which 
are famished with strong acute claws. 

These birds are for the most part inhabitsjuts of the Eastern Hemisphere, in the 
warmer regions o:^ which they are tolerably abundant; only one genus {Sturnella) is 
found in America. 

The only species generally distributed and permanently resident in Europe is the 
common Starling (Sturmu vulgaris) ; a second'species, the Siumtu mtcoior, appears to 
be peculiar to Sardinia; and a third, the Bose-coloured*^aator (Pastor rosem), which 
inhabits the warmer parts of Asia and Africa, is a regular visitor of some parts of the 
continent of Europe, and stragglers have occurred in the British Isles. 

The common Starling (Stm-nus rndgaHs) is a well-known, handsome, and sprightly 
bird, which is very generally distributed in this country, living in flocks during the 
greater part of the year, and sepaiUting only during the breeding season. The Starling 
builds in the holes of rocks and buildings, or in hollow trees. The nest is composed of 
twigs, straws, dry grass, ^nd roots; the eggs are four in number, and of a delicate 
pale blue tint. When the young are hatched, both parents attend to their wants with 
the utmost care, and as soon as they are able to leave the nest, the whole family join 
company with others of the same species, usually forming large flocks, which feed and 
roost in society. Numerous floeks appear often to seek the same roosting-place night 
after night, and the numbers which frequent some favourite spot for this purpose, are 
sometimes astonishing. Mr. Yarrcll states, that during summer and autumn, the birds 
roost by thousands amongst the reeds in the fenny districts, often crushing the plapts 
down to the‘water’s edge in large patches, like grain after a storm. The some author 
gives two other instances of enormous multitudes of these birdf resorting constaiftly to 
particular spots. One of these localities is an evergreen plantation of Arbutus, Lau- 
rustinus, &c., covering some acres, to which the birds repair every evening almost by 
millions,” qpcording to Mr. Yarrell’s informant, from the low grounds ubout the 
Severn. The evergreens are completely stripped of their leaves, and the Fh'esxants, 
for whose benefit tl;ie plantation was intended, have been driven qcdte away from 
the ground. The noise and stench of the birds are described as something unbearable, 
and even during their absence in the day time, the odour eif the place is exceedingly 
disagreeaUe. The otfafr roosting-place mentioned by Kr. Tarxell, is d mass of thorn 
trees in the Zoological Gardens at Dublin, in which according to Mr. 19^11, from one 
hundred and fifty to two hundred thousand Starlings sleep eVery night from the end 
of October to the end of Maroh. During the winter the Starlings frequently roost in 
Pigeon-houses, and, according to some observers, thqy sometimes perform a sort of 
inigratioffi in severe winters, passing in large hocks into the mild regions of ^ soufh- 
west the counties of Devon and GornWidL 
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The Starling feeds principally upon worms, insects, and snails, but also frequently 
upon fruits of different kinds, in sear^ of which it often frequents gardens. In hard 
winters it is said to visit the coast in search of marine animals, which it finds by turn¬ 
ing over the stones with a jerk, immediately seizing whatever may be underneath. 
This bird appears to be very generally distributed over the whole of the Bastem Hemi¬ 
sphere. In the north it extends to Scandinavia and the !^aroe Islands; and in the 
south, to the Cape of Good Hope. It is found in China and Japan, at the eastern 
extremity of Asia, and in tlfe small islands of the Western Ocean. In many of the 
countries where it occurs, it is regarded with considerable favour, and in England and 
elsewhere it is frequently domesticated, as fc possesses much of the sagacity of the 
Crows, and may be taught to whistle tunes, an(f even to repeat a few words. A fine 
male Starling is an exceedingly handsome bird; his plumage is black, tinged with 
metallic purple and green, and spotted with buff. The female is far less brilliant. 

The Rose-coloured Pastor (^Pastor roseus)^ which is generally it distributed in the 
warmer parts of Asia and Africa, is also of common occurrence in the south of Europe, 
especially in Russia; in the western parts of the continent of Europe it is rare, and 
only a few individuals are recorded as having reached this country. It is a beautiful 
bird; the head and neck, the quill feathers of the wings and taU, and the extremities 
of the tibiae are black, with a violet gloss, the feathers of the top of the head being 
elongated so as to produce a sort of crest; the rest of the plumage is of a delicate rose- 
colour, and the legs and biU are yellowish. Like the common Starlings, these birds 
associate in large flocks, and feed to a great extent upon grain. They are also great 
destroyers of insects, and in some places are regarded almost as sacred, from their 
devouring great quantities of locusts. lake the Starling also, they have a great predi¬ 
lection for the company of cattle and sheep, constantly walking about in their neigh¬ 
bourhood, and often mounting on their backs to search for insects amongst their 
hair. 

A nearly allied species, the Pastor tristis, which closely resembles the preceding in 
its habits, is still more celebrated as an enemy to locusts of all kinds. It was trans¬ 
ported from the Philippine Islands to the Mauritius, in order to rid that island of the 
locusts by which it was overrun, and has increased so rapidly under the protection of 
the government that, according to Bory de Saint Vincent, it has completely “ ruined " 
the entomology of the island. 

T]xe*<Sturnella Ittdoviciana of North America, sometimes known under the name 
of the Meadow Lark, is very generally distributed over the whole of that continent, 
from Upper Canada to New Orleans and Florida. It is about two; inches longer 
than our British species, which it appears to resemble in its general habits, although it 
differs materially in the position which it selects for its nest, this, according to Wilson, 
^nerally built in, or below, a thick tuft or tussock of grass." The nest is 
oomp^ed of dry grass, lined with fine bent, and has an arched entrance level with the 
ground. Its food consists of insects and seeds; and its note is said by Wilson to be 
surpassed by that of none of the American warblers in sweclpess and tenderness of 
expression. They are constantly brought to .market in some parts of the United 
States, and their flesh is considered equal in delicacy to that of the American Quail, 
Its plumage is very beautiful, being principally variegated with yellow and black. 

The remainder of the Stumidse are all in^bitants of America. They form two 
sub-families. The birds composing one of these, the Q^malmee, are distinguished by 
the curious form of their tails, which are long and graduated, with the sides ourved 



THE B0AT-TAI18. 


535 


upwards, whence the* name of BoaUtaiU has h<|en given to them. They have a long, 
straight hill, with the nostrils placed in triangular grooves on each side of the base ; 
the wings are pointed, and the hind toe is long and argied with a strong curved claw. 
From the interior of the upper mandible a sharp bouy process descends into the mouth 
which has been compared to the broken blade of a pen-knife : its use is probably to 
assist in breaking up the^ood. 

These birds are found both in North and South America, where they live in troops 
like the Starlings, and feed upon worms, insects, and seeds. They often commit 
extensive depredations upon the grain fields in the United States, where two 
specie^, the Quisealus fermgineus an^ versicolor occur in great abundance. They 
migrate from south to north in the spring, returning again to their winter quarters in 
the autumn; and on their first arrival in the more northern states, which takes place 
in the month of March, they feed principally on worms, insects, and grubs, “of 
which,” says Wifton, “they destroy prodigious numbers, as if to recompense the 
husbandman beforehand for the havoc they intt*nd to make among his crops of Indian 
com.” Their attention to this valuable plaqt commences with its first appearance 
above tho ground, which, according to the distinguishei ornithologist just quoted, is 
hailed by the birds with screams of peculiar satisfaction ; they immediately descend 
upon the fields, and puU up and devour the seed, scattering the young green blades in 
every direction. They return again to the charge about the beginning of August, 
when the young cars are in their milky state, a period which appears to be selected by 
most of tho feathered enemies of the Indian com for their most violent attacks upon it. 
With the greatest dexterity they strip off the voluminous outer covering of the ear, 
and leave nothing behind that can be of the least use to the farmer. So extensive is 
the injurj'’ thus done to tho crops, that, as Wilson tells us, the farmers of some parts 
of tlie United States generally allow one-fourth to the Blackbirds, amongst which the 
Quiacalm versicolor plays a most important part. Late in the autumn these birds 
collect into immense flocks, and wing their way to the warm Southern States, where 
they pass the winter, congregated together in vast multitudes. Wilson describes his 
coming upon one of these “ armies of Grakles,” as he calls them. He says, “ they 
rose from the surrounding fields with a noise like thunder, and, descending on the 
length of road before me, covered it and the fences completely with black; and when 
they again rose, and after a few evolutions descended on the skirts of the high- 
timbered woods, at that time (January) destitute of leaves* they produced a most 
singular and striking effect: the whole trees, for a considerable extent, from the top to 
the lowest branches, seeming as if hung in mourning: their notes aiyl screaming the 
meanwhile rAembling the distant sound of a great cataract.” 

The Quisealus versicolor, which is the commonest of the North Am^dcan species, is 
called the Crow-Blackbird by the farmers of the United States. It is about twelve inches 
in length, and entirely of a black colour; but its plumage, in certain lights, reflects 
beautiful Uue, violet, and coppery tints, which has caused Wilson to give it the 
name of the Purple Grakle. It nestles in society^ usually on pine and cedar trees. 
The nest is composed of mud, with stems and Tofm of grass, and lined with fine bent 
and horse-hair. The female, which is of differe^^ shades of brown, lays five eggs, of a 
bluish-olive colour, with dark streaks and spots. In captivity it is readily tamed; 
and, like the European Starling may be taught 'to repeat a few words. The Q. 
ferrttgineus is smaller, measuring only about nine indies in length; the male is 
greenish-black, and the female^ as in the larger species, brownish. 
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The Ictcrinm form a second group of limericaa Stagings, which) like Ihe preceding, 
hove a nearly straighc bill. The tail is elongated, and usually wedge-shaped, and the 
wings long and pointed; the tarsi are not longer than the middle toe, and the toes are 
of moderate size and strength. The bill is acute at the tip. The majority of these birds 
are found in tropical America, but several species are found in the northern division of 
that continent. They resemble the Starlings in their gregafious habits, whenpe the 
name of troupiale applied to ^em by the French, which has been modified into troopial 
by the English. Most of them build pendulous nests, and the process by which the 
Baltimore Oriole {Yphemtea Baltimore) constr^ts its pouch-like nest is thus described 
by Wilson. Few of the Orioles, he says, “equaVthe Baltimore in the construction of 
those receptacles for their young, and in giving them, in such a superior degree, con¬ 
venience, warmth, and security. For these purposes he generally fixes on the high, 
bending extremities of the branches, fastening strong strings of hemp' or flax round 
two forked twigs, corresponding to the intended width of the nelt; with the same 
materials mixed with quantities of loose tow, he interweaves or fabricates a strong 
firm kind of cloth, not unlike the fabric /)f a hat in its raw state, forming it into a 
pouch of six or seven inches tn depth, lining it substantially with various soft sub¬ 
stances, well interwoven with the outward netting, and lastly, finishes with a layer of 
horse-hair; the whole being shaded from the sun and rain by a natural pent-house or 
canopy of leaves." Sometimes the opening, which is at the top of the nest, is paiily 
closed by a horizontal cover. Although the nest of the Baltimore Oriole is usually 
composed of the materials mentioned above, he is by,no means particular about appro¬ 
priating any article which appears to him to be applicable to his purpose, and during 
the breeding season, thread put out to bleach, or skeins of silk, if not' taken care of, 
will frequently^ find their way into the dwelling of this ingenious little architect. 

In many cases, the birds of this sub-family will build, or rather weave, their nests 
in societies of considerable number upon the same tree. No less than forj|y-fivs nests 
of two species, the Caeiem icteromtm and httmorrhotiSy were seen by Mr. Edwards 
during his voyage up the Amazon, in one small tree; the nests were nearly two feet 
in length, with an opening near the top, and were woven with grass, often depending 
from one another, and so completely concealing the tree, that only a few of the 
uppermost leaves were visible. The Orchard Oriole of the United States {Icterus . 
spMrtus), also weaves its nest of grass; this bird sometimes chooses the weeping willow 
to build on, taking sever^ twigs of the tree into its fabric, which is then concealed 
by the leaves. 

It is remarkable that, in a group distinguished for the ingenuity displayed in tbe 
construction of the nests, one species should be found which, like the Cucl^oos, deposits 
its eggs in the nests of other birds, and leaves the business of incubation mid the care 
of the young to strange foster parents. This is the Oow-pen bird ^Molothrus peooris)^ 
which is also a native of the United States, and receives its name from its constant 
practice of associating itself with cattle, apparently for the sake of the insects, seeds, 
&c., which they can pick up amongst the dung and litter of the yards. As in the case 
of the Cu<^oo, the young of this bird is always found singly in the nest; but it is not 
known whether it resorts to the same practice as the young Cuckoo to get rid of its 
unfortunate foster-brotiiers, or of the eggs which should have produced them; for it is 
a singular fact, that the egg of this parasite requires a da^ or two less to hatch than 
those of the birds in whose nests it is usually deposited. 

All those birds appear to be of a migratory disposition; and those which occur in 
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the United States regularly puss the iriateT in ,1^ warm regions of the aontili, and 
proceed to the nwthern states in the spring. As they come in vast flocks, and share 
with the Purple Grakle, already referred to, in its fondness for grain of all kinds, 
especially Indian com in the milky state, they are regarded with no g^eat favour by 
the American farmers; and one species especially, the Eed-winged Starling {Agelams 
ph<Bn»ceus)j is celebrated for the havoc it makes in the grain-fields. The males of most 
of the species are adorned with exceedingly brilliant colours,—orange, scarlet, and 
black being the prevailing tints. One of the commonest spicies, the Baltimore Oriole, 
which derives its name from the ctrcumstance that its colours, black and orange, were 
those of the livery of Lord Baltimore, ^rmerly proprietary of Maryland, has received 
the name of fire-hird^ from the fiery effect of the bright orange when seen dashing 
through the trees. It- is also called the Golden B.obin. The females are for more 
sober in their tints. • 


The great group^f Oonirostral birds is concluded by the vast family of the Finches, 
or FringitUddBy a group of birds which includes an immense number of species, ex¬ 
hibiting a great variety of structure and habit.^ They are characterized by having a 


short, stout, conical bill, with an acute tip, of • 
which the upper mandible has no notch at the ox- 
tremity. The tongue is rather fleshy, with the tip 
horny and usually more or less slit. The oesophagus 

forms a small crop, and the stomach a powerful |p 

gizzard, indicating, with the peculiar form of the 7 )^T^\ 

bill, that the food of the birds consists principally f ^ j 

of griin. The tarsi are compressed and ||^er, Fig. 210 . -Foot of a Finch, 
usually covered in front with seven scutelfl^mig. 

210)j but sometimes with a single shield, andSP^ea are of moderate length, armed with 
long cuiwed claws, that of the hinder toe bewg often longer than the rest. The wings 



'Wing of (he Cbaifinoh [Ringilla 


are rather short and somewhat pointed at the extremity (STg. 211), and the tail is 
composed of twelve feathers. 

These birds ore active on the wing, their flight beipg usually effected by a series of 
jerks or undulations. On the ground they generally progress by hopping with both legs 
at once. They always pair, and their nests are usually beautifully constructed; some 
of them, in fact, are most elaborate and elegant fabrica. 
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The multitude of species include^ in this family has given rise to numerous sub¬ 
divisions, and Mr. 6. B. Gray divides &e Fringillidse into no less than nine sub-families. 
The first of these, that of th| PloeeiM, or Weaver-birds, includes some of the most 
ingenious of feathered architects. These birds have a strong conical bill, with the 
base of the ridge projecting upon the forehead; the wings are rounded, with the first 
quill very short; and the legs and feet are robust, with thejiind toe nearly as long as 
the middle one. ,, 

The majority of these Small birds are inhabitants of Africa, but a few species are 
found in India and the islands of the Eastern Archipelago. Their food consists of 
insects and seeds, and the species of the gefius Textor accompany the Buffaloes and 
perch on their backs for the purpose of picking off the parasitic insects which infest 
them. 

Some species of this group, forming *the genus Yidua^ are remarkable for the great 

developmsTit of some of the 
tail coverts in the male 
(Fig. 212), which often con¬ 
siderably exceed the body 
in length; these beautiful 
plumes, which lend so much 
grace to the appearance of 
the bird, only exist, however, 
during the breeding season, 
and when this is over fall 
ofl^ the males being then 
scarcely distinguishable from 
their partners. These birds 
are found in Western Africa, 
and appear to be especially 
abundant in the kingdom of 

Fig. 212.—Angola Whydah-bird (rtrf/*ipara(ftsc« Whydah, whence the name 

of Whydah birds, or Finches, 
commonly applied to them; this name has, however, become corrupted into Widow- 
birds. The French call them veuves, or widows, and the generic name Vidm has 
the sam3 meaning. , 

The nests of the Weaver-birds are composed of grass and other fibrous vegetable 
matters, beautifully interlaced or woven together^ and -usually suspended at the 
extremity of a slender twig or palm-leaf, so as to be beyond the reach oft the monkeys 
and other enemies, who would plunder it of its eggs. The nest usually consists of a 
sort of pouch in which<the business of incubation is carried on, from one side of which 
a tubular appendage of vajiable length is continued downwards. The entrance to tlie 
nest is by an aperture at the bottom of this, so that the eggs and young are most 
efficiently shbltered from all their enemies. Some of the species attach their nest each 
year to the bottom of the one they occupied the year preceding, and Sonnerat states 
that he has seen five nests of an Eastern species, the Floceus pemilis, placed in this 
manner below each other. 

The most remarkable nest, however, is that made by the Social or Bepuhlican 
Grosbeak {Philaterus toews), a bird about the size of the Bullfinch, and of a reddish- 
brown colour, which inhabits the interior of South A&ica. The structure of this _ 




THE 6B0SBEAKS. 


639 


nest is so singular in its oonstruction, that ^ somewhat detailed account of it will 
not be out of place. The birds live together in large societies, inhabiting large 
common nests, built upon the mimosa tree, which appears to bo particularly adapted 
fur this purpose, as the smoothness of its trunk will prevent many noxious ftnimala 
from reaching the nests. The nests arc composed of a fine species of grass closely 
woven together, and so arranged that from eight hundred to a thousand nests are 
supposed to be sometimes supported upon a single tree, and covered with a large roof. 
Round the edge there are numerous entrances, each of*which is continuous with a 
sort of passage, and on each 6id% of this are the nests, placed, according to Paterson, 
about two inches apart. It is probable *that, as the colony increases in number, they 
continue adding to the common nest, Until at length the weight becomes so great that 
the tree gives way under it, and the birds are then compelled to seek other situations 
in which to found fresh colonics. t 

Nearly allied b^the preceding, and perhaps uniting these with the true Finches, is 
the sub-family of the Grosbeaks {Coceothrauaiine^). In these birds the bill is very large, 
broad, and thick, with the mandibles nearly equal; the wings are rather long and 
pointed; the tail short; the feet and 
legs stout and strongly sealed, the 
tarsi not longer than the middle toe 
and the hinder toe rather shorter 
than the inner one. In the common 
European Grosbeak {Coccoihraustes 
vulgaris, Fig 213) some of the quHl 
feathers of the wing exhibit a re¬ 
markable conformation (Fig. 214). 

Five of the secondary quills and 
the two innermost primaries are 
truncated at the enfi* as though they 
had been clipped straight, and the 
four following primaries, proceeding 
towards the outer edge of the wing 
are broad, and notched at the extremity, with the outer angle turned outwards. ^ 
These birds generally inhabit the woods of mountainous countries, and appear to 



Fi^. 213.—Head of the Common Grosbeak, or 
Hawfinch {^Coccoihraustes vulgaris.) ■ 



Flff. 214.—'Wing of the Common Grosbeak. 

be very shy iu their nature. They feed upon seeds and fruits, and are exceedingly 
fimd of the kernels of stone fruit, which their powerful hiRs enable them to crack with 
gloat facility. The only Briti^ species is the Common Ordsheak {Ooewthremtaa 
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Hftvfinoh, At it ia freqiMai^y eaUed^ « kird vliioh is Tery oonumoii in some 
parts of the continent of Europe, hut was long supposed to be only an occasional 
winter visitor to our islands It appears, however, that the bird really resides per* 
manently and breeds in this country, and it is probaUy owing to its extreme shyness 
that it was so long considered a rare British bird. According to Mr. H. Doubleday, it 
is abundant in Epping Forest, where it feeds principally pn the seeds of the Horn* 
betun, but also exercises its powerful bill on the ** k^els of haws, plum stones, laurel 
berries, &o., and in Bumnfer makes great havoe amongst green peas in gardens.'** 
Temminck says that on the continent it feeds principally on the seeds of the plane tree, 
pine, and cherry. The last named omitbokigist states that its nest is elaborately 
constructed, and placed on the highest brancbds of the trees; but from Mr. Double* 
day's observations, it appears that the birds prefer a whitethmm bush to any other 
situation, although they frequently bu^,d in oaks, hornbeams, hollies and fir trees. 
The nest is composed of dead twigs of various trees and shrubs, njfxed with pieces of 
gray lichen. The latter material occurs in greater or less quantities in ail the nests. 
They are lined with fine roots and hair. The eggs are from five to six in number, of 
a pale olive green colour, spotted with bfack. The bfrd is about seven inches in length, 
and in fom has a good deal of resemblance to a stout built Sparrow. Its colours 
are different shades of brown and gray, variegated with black and white, and notwith* 
Standing the sobriety of its tints, it must be regarded as a handsome bird. 

The other species of this groupi are generally distributed in both hemispheres. 
Many of them are beautiful birds, and some are celebrated as fine songsters. One of 
the finest species is the Cardinal Grosbeak {Cardmalia virginunwa)^ a common North 
American species, the general colour of the male of which is a fine bright red. The 
head of this bird is also adorned with a pointed crest, which it can raise at pleasure 
into a perpendioular'position, and which giVos it an air of great sprightliness. It is 
about an inch longer than the European species. 

Some singular little birds belonging to this group were discovered in the Galapagos 
Islands by Mr. Darwin, and have been described by Mr. Gould under the generic 
name of Ompiza. Unlike the rest of the group, these birds seek their food upon tbe. 
ground, frequenting, according to Mr. Darwin, the rocky and extremely arid parts of 
the land, sparingly covered With almost naked bushes, near the coasts; for here they 
find, by scratching in the cindery soil with their powerful beaks and claws, tbe seeds 
of glasses and other plqnts, which rapidly spring up during the short rainy season, and 
as rapidly disappear." They dig up roots and seeds from a depth of six inches in the 
‘ soil, and are in consequence very destructive to vegetation. During the dry season 
they often eat portions of a cactus, the Opuntia Qalapaigaia^ which grows in those 
probably for the sake of the moisture which it contains. Two or Ihree other 
nearly allied gdhera are found in the Galapagos group; but one of these (Oaciomia) is 
strikingly distinguished from Oeoainza by the form of its bill, which, instead of being 
very short and thick, as in the latter genus, is considerably elongated, and bears some 
resemblance to that of a Starling. The species Cactomia aaandena, as its name implies,* 
climbs about upon the cactus above referred to, the fruit of which constitutes a great 
part of its food; but it also descends to tbe ground, and searches for seeds in the 
manner of the Oeoapixa. 

The third sub-family of tbe FringilUdm is that • of the Tanagrina^ or Tanagers, a 
group of splendidly^colonred birds which are peculiar to America, and almost entirely 
to tbe southsKfi division of that continent. Tb# Tanagers are distinguished 
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from the Finohes in gMierdl hy the poBsessio^ of aotehes in the \ipper mandiblfi, n 
character which induced Cuvier and eevOTal other naturaliats to place them amongst 
the Dentiroatxal birds^ The biU in these birds is usually triangidar at the base, with 
the ridge of the upper man^lde more or less arched; tke wings are rather didrt and 
pointed and the feet short and slender. The hind toe is elongated and (Mroag, and all 
the toes are armed with stout, curved claws. The tarsi are usually covered with 
transverse scales; hut in some oases these giye place to a single long plate, which 
occupies nearly the whole length of the tarsus. * 

These beautiful little birds, already stated, are princlpdly ftMmd in the warmer 
regions of South America Of 222 sffecies which Mr. Solater refers to the group, 
193 belong to the South ASMticah^continent; and the remoindeT, with hut few ex¬ 
ceptions, are fium O^tral Amdrioa and the southern parts of Mexieo. A few species 
are found in the West Tnd!»aii I^nds, and <three are sniumer visitoM to the United 




States. * 

The Tanagers feed Upon fruits and insects, and usually collect in considerable 
troops. Their nests are built 
upon the branches of trees, 
and are usually of a rather 
slight texture. In the-hot 
climates they are said to pro¬ 
duce two broods in the year, 
but the species which visit 
North Aineri(»i appear only 
to breed once. 

Most of these birds have 
a pleasing song, and some of 
them fie remarkable for their 
musical powers; the genus 
Bupkonia receives its name 
from this circumstance. The 
typical species of this genus, 
the Euphonia mttsica, or Or- 



Fig. 215 .—Organist Tanager [Muphonia tmaica). 


ganist Tanager, is a native of the West Indies; it is about four inc ** ^ 

the plumage of the male is beautifully varied with black and nrange. Orange, scar e , 
anil black are in fact prevalent colours in this gtoup of birds, and their appearance 
amongst the trees of their native woods is said to be exceedingly brilliant. 

We now^ome to the sub-family of the Fringillinaty or True Finches, a “ost ®xten- 
sive and generally distributed group of birds, many of which are distin^i^ e^ or 
beauty of their plumage, whilst others are amongst our most esteeme singing ir s 
These birds have usually a short, conical bill, which is broad at the base and graduauy 
slopes to the extremity; the upper mandible is very rarely notched. The wings are 
elongated and pointed; the tail variable in length and form; the toes and tarsi slender, 
the latter being about the same length as the middle toe, and the former gener y 

armed with long, curved, and acute claws. _ a v« on<l 

When the breeding season is over, these birds usually collect into Urge llocits an 
fly in company in search of food. This consist* principally of the seeds of vanous 
plants, and some of the species will also attack fruit. During the breeding 
capture great numbers of insects for the nourishment of their young, but at o r i 
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appear to pay but little attention to thi^, description oi food. Most of tihem are remark¬ 
able for the neatness and warmth of l!kcir nests. 

Of this group we have several well-known British species, some of which are pcr- 
maneiitly resident with us, whilst others only visit us at^ particular seasons. Of the 
former, the Bparrow {Passer domestieus) is a familiar example, and others, almost 
equally so, are the Chaffinch {Fringilla etelebs), the Linnet {Zdnota eannabina), and the 
Qbldfinch {Carduelis elegans). The ^t named species (Fig. 216) is undoubtedly the 



Fig. 216.—Head of the Goldfinch {.Carduelis elegans). a, male; 6, female. 

gayest in his apparel of all our small native birds, and as his song is exceedingly sweet 
and very charmingly modulated, he is a great favourite with .most people. The Gold¬ 
finch feeds upon the seeds of various plants, but is especially fond of those of the 
different kinds of Thistle, and wherever these plants have been allowed to ripen their 
seeds in any quantity, the Goldfinch may be seen clinging to the stalks in every posi¬ 
tion, like a tiny Parrot, picking out the little sced-veSsels, and scattering their downy 
plumes to the wind. It is very generally distributed in this country, and is also found 
in all parts of Europe. The nest is remarkably neat and round; it is formed of moss, 
slender twigs, grass, and roots, and usually lined with wool, the down of plants, and 
hairs. Its ordinary position is in a tall bush or a hedge, but the bird often bqilds in 
apple or pear trees in orchards. The eggs are four or five in number, and very deli¬ 
cate in their appearance. Their colour is a pale bluish-white, spotted with purple and 
brown. 

The Linnet, so called from its partiality for the seeds of flax, is another very 
bea^utiful song bird, although in its plumage it is far more sober than the Goldfinch. 
Nevertheless, during the breeding season, the male Linnet acquires a red tinge on the 
breast and crown of the head. These birds appear to prefer commons and places over¬ 
grown with furze, and it is usually under the protection of the formidable spines of this 
plant that fhey build their nests and bring up their young. 

The Chaffinch {Fringilla caelebs) is a handsome bird, almost equalling ^he Goldfinch 
in the elegance^ and sprightliness of his appearance; and, although his song is far 
inferior to that of the two species above referred to, yet, from its being an indication of 
the approach of spring, it is heard with pleasure by most people : and the bird is in 
fact a favourite with everyone except the gardeners, for whose radish-seed he enter¬ 
tains a most extraordinary predilection. 

The two or three species of Finches which regularly visit this coimtry, all come 
to us to pass the winter. A few individuals, indeed, usually remain through the 
summer and breed hero; but the greater part* of them quit us in the spring for 
their breeding-grounds in the north of Europe. The best known species is the Lesser 
Redpole {Linota linaria. Fig. 217), which is taken in great abundance by the bird- 
catchers in the latter part of the autumn. It is the smallest of the British species of 
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this groupi and is a handsome, liyely, little bird. It arrives in this country about the 
end of September, and remains here until April.’’ 

Of the exotic species, the best known is the common Canary bird {C(irdu$lit 
eanaria)f a native of the Canary Islands, where, and in Madeira, it is still found wild. 
The wild bird is very different in appearance from 
the domesticated varieties with which we are 
familiar, being of a grayish colour ; but it is said 
by Dr. Heinekin to be a beautiful songster. Lile 
the other Finches, it builds a ^ nest with roots, 
moss, and feathers, usually in tall bushes and 
trees; it lays from four to six eggs, imd is said to 
breed five or six times in the season. 

This favourite ca^e-bird was introduced mto 
Europe in the sixteenth century, and has since 
been highly prized. It iz now bred in 
great quantities in large establishments in Ger¬ 
many, whence the greater part of Europe is supplied with Canary birds. 

Several other exotic species are also brought to this ^buntry. Of these, the com¬ 
monest are the Amadavade {^Fringilla mnandavoi), and the Kice bird or Java Sparrow 
{Oryzomis oryzivora). The former is a very small bird, scarcely four inches in length, 
of a brownish colour above, paler beneath, and spotted with white ; the rump is red, 
and the quill feathers of the tail and wings black. The bill is also of a fine red 
colour. This elegant little bird istcommon in most parts of southern Asia, whence it 
is imported into Europe in great quantities. The Java Sparrow is a considerably 
larger bird than the preceding, and of a delicate bluish colour, with the top of the 
head black, the cheeks and the bill red. It is a native of Java and other parts of Asia, 
where it appears to be exbeedingly abundant; it feeds to a great extent on rice. 

'Ih&Fmberizineef or Buntings, approach very closely to the Finches. They have a 
conical, acute bill, with the ridge of the upper mandible nearly straight, and its 

margins sinuated and inflected, or turned 
in. The palate is furnished with a 
knob; the wings arc of moderate size; 
the tarsi are about equal in length to 
the middle toe; the hind toe is , longer 
than the inner one, and the claws are 
slender. These birds are very generally 
distributed in both hemispheres. They 
are more terrestrial in their habits than 
the Fringillinee, generally feeding on 
the ground, and building their nests 
either in low bushes or in tufts of grass. 
Like the Finches, they collect into 
large fi^ocks in the winter, and frequent 
the open fields. Their food consists of 
seeds and insects; in the course of the 
autumn they pick up large quantities of 
grain in the stubble fields, and become quite fat, when some of the species are regarded as 
great delicacies. One of these is the Ortolan {Fmberiza hortulana), a very abundant bird 



Fig. 218.—Head of tbe Com Bunting 
[Emheriza miliaria). 
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Fig. 219.—Foot of th© Sky-lark {Aletuda arventis). 


ia. Ihe South of Europe, where they are oaught in great numbers at the commencement 
of autumn, and fattened for the taU9 upon oats and millet seed. To facilitate the 
process of fattening they are kept in a dark room. The Ortolan occurs occasionally in 
Britain, with five other specits of the genus Emberita; and two species of Plectropharu8y 
or Lark-Buntings, also make their appearance here i» the winter, but breed iu the 
colder regmas Of both Europe and America. 

0 Tko .i rf ft wttfflwB , Ot* Larks, are distinguished from all tHb other Fringillidrc by the 

great length and straightness 
of the claw of the hind toe— 
a character which they pos- 
sess in common with the 
Pipits {Anthus) amongst the 
Dentirostres. The bill is 
rather short and conical; 
the upper mandible is not 
notched at the tip, and the 
wings exhibit a remarkable 
character,—the tertiary quills 
are much elongated, usually as long as the primaries (Pig- 220). 

The position of these well-known birds is indeed somewhat problematical, as they 
exhibit a combination of the characters of several very distinct groups of birds. 
Thus the Pyrrhulaud<s, or Finch-larks, appear to lead directly to the true Finches, and 
the genus Pleetrophanea^ amongst 
the Buntings, also serve to con¬ 
nect the Larks with the other 
members of the present family; 
whilst, on the other hand, the 
Pipits agree so closely with them 
in the size and form of the 
hinder claw, and the great deve¬ 
lopment of the tertiary quills, that they appear almost to f[>rm a single group. But the 
Pipits are evidently allied to the Motacilla, which are Deatirbstral Birds. On the 
Irhole, it scorns as though these birds stood on th6 confines of the rivu groups, with 
fheir affinities about equally balanced. 

T]fie Larks are generally distributed throughout Eastern Eiemisphere, and one 
species also occurs in North America. They generally frequent open placeO, eqieffially 
meadows, where they run upon the ground in search of the seeds, worms, and insects 
upon which they feed. They never hop like the other members of th^family. Their 
flight is rapid and undulating; but some of them also have the habit of rising per¬ 
pendicularly to a great height in the air, singing the whole time. They make their 
nests on the ground, and produce from four to six spotted eggs. There is a great 
sameness in their colouring, which usually consists of shades of gray and brown, often 
assimilating closely to the soil upon which the birds live. 

Five species have been found in Britain. Of these the most familiar is the Sky¬ 
lark {Alattda arveneiSf Fig. 221), which is qlso known as the Field-lark, from its con¬ 
stantly inhabiting meadows and corn-fields. It begins to sing early in the spring, and 
continues its song until late in the autumn, generally singing whilst rising or falling 
perpendicularly in the air, although his joyous notes are occasionally poured forth 



Fig. 220.—Wing of the Sky-lark. 
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whilst sitting on the ground. So powerful is voice lodged in this little body, that 
its sound may be heard long after the songster is <]^uite out of sight j and even 
then a practised ear can distinguish those 


peculiarities in the song which mark whether 
the bird is still rising, or stationary, or gra¬ 
dually descending. The Lark sings for 
about eight months in the year, and as his 
notes are remarkable for their power and 
vivacity, he is a great favourite^as a cage- 
bird. In the summer his song commences 
before three o’clock in the morning, and 
continues till after sunset. He is also 
very long-lived, and thrives well in confine¬ 
ment, notwithstanding a commonly received 
notion that his perpetual fluttering against 



Fig. 221.—Head of the Sky-lark {Alauda 
arve/iattf). 


the bars of the cage is a sign of regret at the loss of his liberty. Mr. Yarrell mentions 
an instance of onoiof these birds living in a cage for ninc^>een years and a half. 

The nest of the Sky-lark is placed on the ground, often under the shelter of a clod 


or tuft of grass. It is composed of different grasses. The birds usually pair in April, 
and produce two broods in the course of the summer. During the winter they assemble 
in large flocks, and are then often taken in great numbers by dragging a net over them 
when they have taken shelter in the stubble and herbage. 


Of the other British species one, the 


Wood-lark {Alauda arborea. Fig, 222), is 



pretty generally distributed in the country, 
although by no means so common as the 
Sky-lark. It is found principally in fields 
which are interspersed with woods, copses, 
and hedges, and, unlike the Sky-lark, 
frequently perches upon trees, and sings 
in that situation. Its nest is usually made 
under the shelter of a bush ; it is composed 
of coarse grass and moss, lined with fine 
bents and hairs. ' Its note is '^eatly 
admired. 


Fig. 222.— Head of the Wood-lark [Alauda The Shore-lark [Otocoris alpestris) is rare 
A <*^“orea). Britain; it is the only species of the 

group found in America, in the northern parts of which continent it brejeds during the 
summer months, proceeding southwards in the winter, sometimes as far as VirgiTiia 
and Carolina. It breeds on the rocky coasts of Labrador, and on the shores of the 
Arctic Sea. In Labrador, the nest is made upon a patch of lichen, which the bird 
resqpibles so closely in its tint, that when sitting, she will remain, trusting to this for 
concealment, until the intruder's foot is almost upon her. When danger approaches 
very near, however, the bird immediately flutters away, feigning lameness with so 
much art, that one unaccustomed to the habits of the species would infallibly bo 


deceived. The other two species are of exceedingly rare occurrence. 

The Fyrrhulinee, or Bullfinches, forming the next sub-family, greatly resemble the 

Grrosbeaks in many of their characters, especially in the large size of the head, and the 

2 M 
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Fip. 223.—IIrad of the Bullfinch 
( 1‘yi 1 hula vulgarii ). 


Btoutness of the bill (Fig. 223), which»kj compressed, wilh the ridge of the upper man 
dible convex. The wings are loundcd, the tarsi short, and the lateral toes are usually 
unequal. c 

The Bullfinches are principally inhabitants of the temperate regions of the world, 
very few species being found between the tiopics. They occur in both hemispheres, 

and feed principally upoil seeds, the haidest enve- 
, lofpcs of which are unable to resist the action of 

their powerful bills. They also devour berries of 
^ • , t various kinds, and in the spring the Common Bull- 

^ finch 7/is exceedingly destructive 
in gardens, from its attacking the flower-buds of 
fruit trees, frequimtly to such an extent as to 
ruin! the whole crop. They generally live in wooded 
districts. * 

'The Common Bullfinch is a well-known British 

Fifj. 22.3.—IIrad of the Bullfinch species, which is often kept in confinement prin- 

(J'yit hula vuiffam). ,, . 

cipally on account of its livelinCTs, and the beauty 
of its plumage. The male has the top of the head, the wings, and the tail, black , the 
hack grayish, wnth the rump white ; and the lower surface bright red. The back in the 
female is brownish, and the lower parts yeUowish-brown. The Bullfinch is an abundantly 
distributed biidintbis country, where it inhabits small woods, plantation.9, hedgerows, 
and orchai ds, especially in cultivated districts. It build-, its nest, which is composed of 
small, dry twigs, and lined with fine roots, at a licight of four or five feet from the 
ground, cither in a hush oi on the branch of a fir tree; its eggs are four or five in 
number, of a pale blue colour, spotted with purple and broivn. It breeds in May, 

The natural voice of the Bullfinch has nothing to recommend it, although some of 
its notes are said to be soft and plaintive. It is remarkable, however, for its ^ccllcnt 
memory, which enables it to retain tunes which have been played or whistled to it for 
some time. To receive this instiuction young birds taken from the nest are the best, 
and the course of teaching usually lasts for about nine months, as with a shorter pciiod 
of instruction the birds are liable to get their lessons imperfectly. The airs arc gene¬ 
rally played to them either w'iih a flageolet or a small bird-organ, and the best time 
for giving them their lesson is said to be soon after they have been fed, as, according 
to Beebstein, they are'particularly attentive whilst digestion is going on. With all 
this care the birds often lose the whole or part of their song during their first moult, so 
that it is no wonder that a good piping Bullfinch frequently fetches a considerable sum. 
Most of them are trained in Germany, and great numbers are importu-i into England 
from that couptry. 

Another species, of which a few specimens have been shot in this country, is the 
Pine Grosbeak, or Pine Bullfinch {Finieola enuehator\ which is an exceedingly 
abundant bird in the Arctic portions of both continents, hut appears to he only a rare 
visitor to the more temperate regions of Europe, although in America it per¬ 
forms pretty regular migrations from the Arctic regions, where it breeds during the 
summer, to the northern and middle parts of the United States. It is considerably 
larger than our common Bullfinch, measuring between eight and nine inches in length, 
but resembles it closely in its general form, although the colours are very different. 
The head, the neck, the fore part of the breast and the rump arc all of a bright red 
colour; the back is grayish-brown or black, with the feathers edged with red, and the 
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lower parts are liglit gray. The wings and ta^ are dusky, but many of the feathers in 
the former arc tipped and margined with white,*bo as to produce two more or less dis¬ 
tinct white bands. In its habits the Pine Giosbeak closely resembles the common 
Bulirmch, and its food appears to be of the same nature* In its Arctic residence it is 
said to feed principally on the buds of the biich-willow. In the more temperate 
regions which it visits, i^generally haunts the Pine foiesls, and is larcly met with in 
any place where these do not exist. In Eussia^ it is said to be taken and brought to 
miuket in great quantities, as its flesh is considered veiy good. It is also described as 
a very agreeable songster. Se^eial other species aie found in the northern parts of 
both lieinispheres, but the habits of all a»e very similar. 

The Loxime, or Ciossbills, are alJb very similar to the preceding, but are distin¬ 
guished by the peculiar structure of the bill, which is considerably longc-r than in the 
Ihillfinchcs, and conipiessod towards the tij^ where the mandibles aie mote or less 
hooked and eross^^ (Pigs* 224 and 225). Like tlie liullfinches aud Grosbeaks, these 



FigB. 221 and 225,—Head of ibc Common Cioghbill [Loxia curviioaird)^ 
f/, fiom above; liom tbe bide. 


are very stout birds, with laige heads aud strong bills , they arc generally distributed 
over tlio noitberu pails of both hemispheres, especially in the forests of piues, the seeds 
of these tioos constituting their piincipal food. For the extraction of the seeds fiym 
the hard woody cones of tlie different species of pines, the bills of these birds appear to 
be particulaily adapted, and the ease and rapidity with winch they perform this 
operation are said to be astonishing. They do not, however, confine themselves stiictly 
to this food, but will often eat the seeds of other trees; and, according to some ob. 
servers, they ^equently visit orchards aud destroy great numbers of apples, with the 
view of getting at the seeds. The birds arc said to split the apples with one or two 
blows of the bill. * 

Throe species have occurred in the Iliitish islands—the Common Crossbill {Loxia 
curvirustra, Figs. 221, 225), the Pairot Crossbill {Loxia pUyopstttacus), and the White- 
winged Crossbill {Loxia leucuptera). Tbe first of these is the commonest species all over 
Furupe, as also in this country, which, however, it seems to visit at very irregular 
periods, occasionally occurring in great quantities for a time, and then almost entucly 
ceasing its visits for some years. In this country it appears to breed very rarely j 
tlie nest is composed of glass and twigs, lined with finer grass and a few hairs, and is 
usually placed near the top of a pine tree. The actions of the biid, both in a state of 
nature and in confiiiomeut, are very Pairot-like, as it constantly climbs about with 
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the assistance of its hooked mandibles. The true object of the peculiar arrangement 
of these organs is, however, to enable* the bird to get at its ooramon food with ease, 
and for this puipose they are admirably adapted. Euffon indeed, with bis custoinaiy 
flippancy in disposing of anything for which he could not immediately aceount, 
describes the formation of the bill in the Crossbill as a defect, or error of nature, 
saying that fiom the curvature and obliquity of the mandibles the bird is incapable of 
bringing the two points in contact so as to pick up seeds, and that it is consequently 
obliged to take all its foo^l at the ‘side of the bill. It appears, however, from the 
observ'ations of other naturalists who have trusted less to their imagination, that the 
bill of this bird exhibits in its structure a,wonderAil adaptation to its peculiar mode 
of obtaining its food, and that so far fiom bcvig a defect it is in reality a perfection. 
According to Townson, who was one of the first to contiadict BuflPon’s asset tions, the 
bird insinuates its bill between the scales of the fir cones, and then by a lateral action 
of the lower jaw forcC'> these asunder, when, by bringing the points of the mandibles 
immediately over each other, it can pick out the seed in the same Soanner as if the bill 
had the usual form. He adds, that the lateral force of the lower mandible is sur¬ 
prising, and that when he gave almonds in the shell to some which he kept in con¬ 
finement, they first picked a'hole in the shell, and then enlarged ^ by wrenching off 
pieces with the lower mandible. 

The Common Crossbill is found abundantly all over the continent of Europe, but 
especially towaids the north ; in some places it is constantly brought to market for the 
table, and appears to be highly esteemed. It also occurs in North America. 

Of the two other British species, the Parrot ^rossbill appears to be rather rare, 
not only in this country, but also on the continent. The third species, the White¬ 
winged Crossbill, is also rare in Britain, and the country in which it is most abundant 
appears to be the extreme northern part of America. It occurs more frequently in the 
northern parts of the continent of Europe than witli us, and is supposed to reach this 
part of the woild from the forests of Siberia. « 

The last group of this family is that of the Phytotomina or Plant-cutters, distin¬ 
guished from all the rest by having the margins of their mandibles finely serrated. 
The bill IS short, conical, and stout, as in the Bullfinches. These birds are found only 
in the temperate regions of South America; the typical species, Phylotovia rara, is a 
nStivc of Chill. They frequent the wooded parts of the country, and feed upon buds, 
fruits, and heibagc, which they cut aw^ with tlieir bills, and thus often do great 
damage when thiy visit the cultivated founds. The amount of the injury is greatly 
increased by the circumstance that the birds mischievously cut ofl‘ quantities of 
buds, fruits, &c., for the mere pleasure of throwing them down ; and for this reason, 
the peasants wage a constant war with them, which, according to Moliha, was rapidly 
diminishing their numbers. They also occasionally feed on insects. Their cry is said 
to be exceedingly disagreeable, resembling the noise made by grating the teeth of two 
saws together; Molina, the original describor of the typical species, says that its 
native name, ram, is an imitation of its note. 

SUB-OHDER II.- DeNTIROSTRES. 

General Characters. — 'I'bc leading characteristic of this group, as w'c have 
already seen, consists in the presence of a distinct notch on each side of the extremity 
of the upper mandible, which is also usually more or less hooked. The tarsi are 
usually slender, and covered with broad scales, as arc also the toes, which are generally 
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long, and friqucnlly armed with curved and agutc claws. The outer too is always 
more or less united with the middle one, and this is also the case in some instances 
with th(' inner toe ^ 

The Dentirostres are amongst the most predaceous of the Passerine birds. The 
nourishment of the greater proportion of them consists principally of insects, and a 
good many also capture (vid devour small vertohrated animals. Beiries and fruits 
likewise constitute a part of their food, huf they appear very rarely to eat seeds. They 
aic all funnshed with the singing apparatus at the lower l\rynx, and, in fact, it is to 
this grouj) that our sweetest and liiost celebrated songsters belong. 

Divisions. —They may be divided iifto five principal families, each of which in 
its tum includes several subordinate groups. 

In the fiist family,^ that of the Lnnitdee, or Shrikes, the hill is elongated, strong, 

straight, and compressed, with the tip 
of the upper mandible more or less 
hooked, and armed on each side with a 
tooth (Fig. 22G); the base of the bill is 
usually as Jiigh as broad, and the gape 
is fuiTiibhed with bristles, of which 
about five spring from each side of the 
base of the upper mandible. The wings 
are of moderate size, sometimes pointed, 
sometimes rounded, and the first piimary 
quill feather is usually much shorter 
than the second. The tail is long and 
rounded. The tarsi are stout, usually 
elongated; the hind toe long, broadly 
padded beneath, and the claws are long, curved, and very acute. 

The ‘strong hooked bill and curved claws of these birds give them a very well 
iiiaiked resemblance to the llaptorial birds, and this similarity is almost equally 
sinking in the habits of many of the species. They not only prey upon the insects, 
woi'ms, and mollusoa, wduch constitute the principal part of the animal food of most 
of tlte Passerine biids, but also frequently attack and destroy small birds ai^ 
quadnipeds. This rcscmblanec led Cuvier to place the Shrikes at the head of the 
Passcres, close to the Raptorial buds ; and Linnaeus and some oljicr authors went still 
further, and included these birds with the Hawks and Owls in a single order. 

The LanitiUe form only two sub-families—the Zanivue, or Shrikes, and the 
Thamn<q}htlina!y or Rush Shrikes. The former are distinguished principally by having 
the ridge of the upper mandible more or less curved, whilst in the Thamnophilttia it is 
straight, and only arched at the tip; the bill is also shorter and stouter i^ the Laniinm. 

The LantiuiV^ or True Shrikes, arc almost entirely confined to the Eastern 
Ilcmisphcrc. In the Old World they are very generally distributed, and some of the 
species have a very wide geographical range. 

Three species are found in Britain, hut of those only one, the Red-backed Shrike 
[Lauius cMlurto, Fig. 226), occurs in any abundance. It is a bird of passage in our 
climate, passing the winter in Africa, and arriving in England about the latter end of 
April or the beginning of May, and quitting us again in the month of September. It 
is generally seen in pairs, frequenting the sides of woods and hedge-rows, where it 
perches on the topmost twigs of the bushes to look out for prey. It is in these 



Vig. 226.—Head of the Rod-backed Shrike 
{Lanius collurw). 
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situations also that it Imilds its nest* which is of considoraole size in pro})ortioTi 
to the hiid, composed of the stalks plants, moss, and fibrous loots, and lined with 
fine bent and hair. ^ 

This bird, and indeed all the common species of Shrikes, are distinguished by a 
singular liabit, namely, that of frequently hanging their prey upon a thorn, so as to 
pull it to pieces with more ease. They retain this lialiit in» captivity, and when food 
is given them will force a part of it bi^tween the wiies of their cage, and then tug at it 
with their bills. Mr. Henr^^ Doubleday also fiiniid that a tame Gray Slirikc [Laums 
excuhitor, Fig 197) hung up wh.it it could not cat ngamst the .sides of the cage. This 
curious habit is referred to in many^ of the ordinary names of these birds. In England 
they arc called Tlutchcr-hirih, and sometime.s K*'»e-killc7s, from a popular belief that 
they always collect nine carcases, and impale them upon thorns, before beginning to 
feed. A translation of the latter namc«is also applied to them in German; and our 
common species is called Vuvreheur^ or the Flaj'cr, hj’ the Ficnch. r The generic name 
La7iius also means a butcher. They appear to pliiek the feathers from birds before 
eating them, and the head of their victim is said to be the part usually first devoured. 
The h.ird and indigestible par^^s are tbroM'n np in the same manner as by the rapaeioiis 
birds. The Gray Shrike {L(777t7is excuhito7\ Fig. 197), the largest of the British specit's, 
is about the size of a Blaeklnrd, the common speeu's is between two and three inclies 
shorter. The third British species, the AVo''dchat is about the same 

size as the common species; but both it and th(‘ Gray Shrike are only occasional 
visitors to this country. The voices of tlu'sc bud', are generally harsh, but they can 
at times adopt a softer note, and arc said oeea.sionally to mimic the songs of .small 
birds, in order to attract them into their vicinity. This, however, is exceedingly 
doubtful. 


One or two (.tber nearly allied species occur on the eontinrnt of Europe, and at 



least two in North America ; 
one of those inhabiting the 
latter region resembles the 
Euiopean Giay Shrike so 
closely, that it has been de¬ 
scribed as tlie same species. 
In their habits they are all 
exactly i^imilar. 

The Eist Indies pos.sess 
several species of Shrike's, 
which appear agiec closely 
in all their habits with our 
BiitiAi species. The Au.s- 
tralian species belong to three 
particular genera. Of these 
the species of the genus Fal- 
ev77eulns feed principally upon 
insects, in search of whieli 
they strip the bark from the 
trees with their strong bills. 
The (}7eoica eriatata^ another 


Australian species, hops about upon the ground mrirc than moat species of the group- 
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It is rcmaikable for the peculiar character of its voice, whicli commences with very 
low notes, sounding as though the bird was, at a considerable distance, and then 
gradually increases in power, until the sounds seem to come from immediately over the 
head of the hearer, the bird having been very likely all'the tinjc perched upon a branch 
within a few feet of him, but .so motionless that its discovery is almost impossible 

The Thamvo'philinaiy like the true Shrikes, are principally inhabitants of the Eastern 
Hemisphere, although tAc typical genu^, I'hamnoplulm, is peculiar to America. The 
Thamnophilinae live amongst bushes, where tl.jy feed principally upern small insects. 
Their note, according to D’Azara, is merely a repetition of the syllable tu ; and it is 
only heard during the breeding*season. 

The second family is that of the 4inpelld(V, or Chatterers, in which the bill is rather 
short, broad and more or loss depressed at the base, presenting a distinctly tiian- 
gular form when viewed from above. The ridge of the upper mandible is curved, and 
the notches at the tip arc distinct, though sihall. The wings are long and rounded; 
the tail usually s5iort, the tarsi short and slender; the toes of moderate length; and 
the claws curv(*d, grooved, and acute (Fig. 228). 

The Arapclidm are for the most part inhaljitants of the warmer parts of the world. 
They feiM on fruits and insects, and many 
of them are exceedingly beautiful in their 
plumage. The}' may be divided into six 
sub-families, of which the Dierwina;, or 
Drongo Shrikes, make the nearest approach 
to the Laniidm. These birds have the ridge 
of the upper mandible keeled, the nostrils 
concealed by short plumes, the gape fur¬ 
nished with strong bristles, and the lart-i 
and toes short and strongly scutellafcd. 

The wings arc long, with the fourth and 
afth quills longest, and the tail is also long 228.— Foot of Waxwing [Ampelis qm mla) 

and usually forked at the extremity. The Dicmrinm are only found in the Eastern 
Hemisphere, and they are paiticularly abundant in the East Indies and the Islands of 
the ,\siatic Archipelago. Many of them are exceedingly beautiful birds, their average 
size is about that of a Thrush or Blackbird, and they appear to migrate from ouo«part 
of the country to another with the monsoon. 

The commonest of the Indian spi'cics, the Dicrurus maa\>cerctis, has re(?feivcd the 
name of King Crow, from its habit of persecuting the Crows, which it fidlow s with the 
greatest perseverance and clamour, pouncing down upon them every now and then, but 
apparently seldimi striking them. The principal food of this and most of the specie.s 
consists of insects, especially Grasshoppers, for which they watch frqjn some elevated 
perch, and on ])creciving one immediately dart down upon it. For this purpose they 
not unfrcqncntly establish themselves on the backs of cattle, sheep and goats, whilst 
these animals arc grazing. They fly wdth great rapidity, and often capture insects on 
the wing. Some of the species, like the Euiopean Shrikes, appear only to have a 
harsh, screaming note, but others are said to bo charming songsters; and one species, 
the Dierurus paradisetts, has received the Hindoo name of “ Huzar Dustan*’ or “ bird 
of a thousand tales,” from a belief that it is able to imitate the song of all other birds. 

The Dicrurina) live in the jungles and build their nests, which are composed of 
grass, twigs, moss, and lichen, in the forks of trees. Their architectural powers appear 
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to be very variable, as the nests of some of the species arc described as carelessly put 
together, whilst others arc said to be ■\ioty neat. The eggs are from three to five in 
number, of a white or whitish colour, usually spotted with reddish-brown. 

A second sub-family is that»of the Camppphagince^ or Caterpillar-eaters, which, like 
the Dicrurinm, are almost exclusively confined to the warmer parts of the Old World, 
only the single genus Ptilonogonus, being found in America. These biids have the 
bill short and depressed at the base, with tfip ridge of the \ipper mandible slightly 
curved, and the gape furnished with oriy a few short bristles. The nostrils are placed 
at the base of the bill, and exposed ; the wings have the thii'd, fourth, and fifth quills 
longest, and the tail is long and rounded; thq, tarsi and toes are short, the lateral toes 
unequal, and the claws much curved. , 

The Campephagin® live principally in woods and forests ; but some of the species 
are also found about hedges and gardens. They are seen cithci singly or in small flocks, 
hopping about upon the trees, and pryin]^ most inquisitively into every part of the 
foliage, in search of their food, which consists almost entirely of^ soft insects, and 
especially of caterpillars. They also pick up ants and beetles, and in pursuit of these 
are not unfrequcntly seen upon the groupd, and fruits and berries are said to form 
part of the diet of some of th# species. The nest is built high up in tree^ it is of 
small size, and composed of lichens, roots, and thin stalks. The eggs are few in 
number, sometimes only two, of a pale colour, with brown streaks. 

The third group is the sub-family of the Gymnoderinfe^ or Fruit Crows, consisting 
of some remarkable birds, which have been arranged by difierent authors amongst the 
Chatterers and the Crows They have a stout, straight, depressed bill, with the ridge 
of the upper mandible curved, and its tip notched. The nostrils are placed in mem¬ 
branous grooves on each side of the bill. The wings are long and pointed ; the tail or 
moderate length, and rounded ; the tarsi are long, the outer toe ncai’ly as long as the 
middle one, and the claws long, curved, and acute. 

The birds arranged in this group are peculiar to South America. They urc of 
considerable size, some of the larger species being equal, in this respect, to our European 
Crows, they appear to be strictly arboreal in their habits, feeding principally upon fruits, 
but also occasionally upon insects. Some of the species are distinguished by having 
the face or part of the neck bare of feathers {Ggmnocephalm, Ggmrwderus), whilst, on 
the (Other hand, one of the most remarkable species has the head adorned with a 
beautiful crest. This is the Cephalopterus ornatus or Umbrella llird, a native of Brazil, 
of about the size of the common Crow, and entirely of a beautiful glossy black colour, 
adorned with bluish metallic tints. “ The crest,” says Mr. Wallace, who had a good 
opportunity of observing the bird in its native country, “is perhaps the most fully- 
developed and beautiful of any bird known. It is composed of long slerfder feathers, 
rising from a contractile skin on the top of the head. The shafts are white, and the 
plume glossy blue, hair-like, and curved outward at the tip. When the crest is laid 
back, the shafts form a compact white mass, sloping up from the top of the head, and 
surmounted by the dense hairy plumes. Even in this position, it is not an inelegant 
crest; but it is when it is fully opened that its peculiar character is developed. The 
shafts then radiate on all sides from the top of the head, reaching in front beyond and 
below the top of the beak, which is completely hid from view. The top then forms a 
perfect slightly elongated dome, of a beautiful shining blue colour, having a point of 
divergence rather behind the centre, like that in the human head. The length of this 
dome, from front to back, is about five inches, the breadth four, to four and a*half 
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inchosand it is from thia elegant appendage that the name of Umbrella-bird baa 
been derived. 

This bird has another singular appendage, which is thus described by Mr. Wallace 
“ This is a long cylindrical plume of feathers depending from the middle of the neck, 
and either carried close to the breast, o^^ puffed out and hanging down in front. The 
feathers lap over each other, scalc-liko, a.id arc bordered with fine metallic blue. On 
examining the structure of this plume, it is found not to be composed of feathers only 
growing from the neck, as seems to have been hitherto supposed. The skin of the neck is 
very loose, looser and larger, in Tact, than any bird I know of From the lower part 
grows a cylindrical flesby process, about as thick as a goose-quill, and an inch and 
a-half long. From this grow the leathers to the very point, thus producing the 
beautiful cylindrical plume quite detached from the breast, and forming an ornament 
as unique and oleganl as the crest itself.” 

The Umbrella-bird inhabits the islands of the great South American rivers, and is 
said never to occur on the main land. Its food consists principally of fruits, and it 
ejects the stones of stone-fruits by the mouth. Its note is very loud and deep ; and 
from this circumstance the natives of the regions of the Rio Negro give it the name of 
“ Ueramimbe,” or the l^iper-bird. 

Another remarkable species is the Arapunga, or Bell-bird of Guiana {Arapungfa 
afba), a bird about twelve inches in length, and of a pure white colour. It is distin¬ 
guished by a singular fleshy cylindrical appendage, often furnished with a few small 
feathers, which rises from the base of the bill, and its voice is exceedingly peculiar, 
c.xactly resembling the tolling of u bell. According to Waterton it may be hoard at a 
distance of nearly three miles, and it is almost the only bird that produce.s any soimd 
during the heat of the day, when most of the feathered inhabitants of those tropical 
forests arc hushed in silence. 


The Ampelina:^ or True Chatterers, have the gape very wide, extending in many 
instances nearly to the eyes, but destitute of bristles ; the bill is broad at the base, and 
(‘.ompressed towards the tip, which is distinctly notched; and the nostrils are placed at 
the base, usually of an oval form, and more or less exposed. The wings are rather 
long, broad, and pointed, with the second, thud, and fourth quill-fcathcrs the longest; 
the tail is short and even at the end; the tarsi are short, and the toes rather elongated, 
with curved, compressed, and acute claws. 

These birds are found in both hemispheres, mostly in the yarmcr parts; Jbut the 


genus Ampelis oc¬ 
curs in the cold 
norlhem regions 
of both conti¬ 
nents. Of these 
birds, which arc 
commonly known 
asWaxwings from 
the curious ap - 
pondages at the ex¬ 
tremities of some 
of the secondary 
and tertiary quills, 
which resemble 



Fig. 22S).—Wing of the Waxwing (Ampelis gat t ula). 
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small pieces of red sealinp-was (Fig. 229) ; one species, the Common "Waxwing, or 
Bohemian Chatterer (^Ampelis Fig. 227), is found in the extreme northern 

parts of both hemispheres, it migrates southward in very cold weather, appears in 
most parts of the European continent, and is an irregular visitor to our islands. It is 
a handsome bird, about eight inches long, of a general grayish colour, with a large 
patch on the throat and a band on the head jolack The crest on the crown of the 
head and the lower tail-coverts arc l)rowniv’^.i-orango; the primary wing-coverts are 
tipped w*ith wdiitc; the priryary and fecondary quill-feathers are black, tippi'd with 
yellow, as are also the quills of the tail; and the tertiaries are brownish-purple, tippi'd 
with white. Four of the secondaries, and frj[>m one t*o four of the tortials (according 
to the age of the bird), are terminated by the peculiar appendages above alluded to. 
These arc small horny expansions ot the shaft of the feathers, resembling, both in 
colour and texture, red sealing-wax. > 

The name of BiiheTni.an Chatterer, climmonly applied to this bird, appears to be 
peculiarly inappropriate, as the bird is by no means more abundant in Bohemia than 
in Britain, and its actual home and breeding place appears to bo within the Arctic 
ciielc. It is a winter visitor to these Islands, in the northern part of which it occurs 
far more fiequently than in tVe south. In this country it foods upon the berries of 
the mountain ash, hawthorn, and ivy, which arc all to be found abundantly during 
the winter upon the plants producing them ; in the high northern latitudes of 
America, according to Sir .Tohn llichardson, it cals the berries of the juniper. The 
Waxwings also occasionally feed upon insects, which they capture on the wing in 
the same manner as the Flycatchers. 

Another nearly allied species is found in North America, where it is called the 
Cedar Bird {Ampehs caroltnensis). It is considerably smaller than the European 
species, and appears to be almost stationary, only migrating from one part of the 
country to anothei in search of jiarticular kinds of food. It is found in all parts 
of North America, from Canada to Mexico, and feeds u])on different kinds of berries, 
especially those of the red cedar, of vliith it is oxecssivcly fond. It is also exceed¬ 
ingly partial to ehcrncs. These birds breed in June, sometimes building in the 
cedars, but more commonly in orchards. The nest i.s composed of grass, and the eggs, 
which arc three or four in number, are of a dingy bluish white colour, variously 
spotted with bla(k. When berries are abundant, as in the autumn and the beginning 
of summer, the birds become very fat, and are then in considerable esteem for the table. 

Thc^e arc the only^members of the group which possess the sealing-wax-like 
ornaments on the wings; but many of the other species are remarkable for the 
biilliancy of their plumage. Amongst the most heautiful arc the species of the 
gcTiu.s Cotinga, of wdiich several are found in South America. 

In the sub-j)imily of the Piprinat, or Manakins, the lull is rather short, compressed, 
very broad at the base, with the ridge of the upper mandible curved, and the lip 
somewhat hoolced ; the nostrils more or less concealed by the frontal plumes ; the tail 
is short, and even at the end ; the tarsi long, and the outer toe is united to the middle 
one at least as far as the second joint of the latter. 

This group is composed of numerous beautiful birds, mostly of small size, of which 
the majority inhabit the tropical regions of the American continent, only a single 
species being found elsewhere. They live in small flocks, in the hot moist forests 
which spread over those tropical countries, and feed upon insects and fruits. They 
are exceedingly active in their movements. 
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The only species found out of America 1,8 the Cahjpiomena viridisy a native of 
Singapore and Sumatra, where it lives in the heart of the forests, pcndiing on the 
liighest branches of the trees; as its colour is nearly the same as that of the leav(5s, it 
is by no means easily procured. This bird is supposed to feed entirely on vegetable 
sub.stancca, as nothing else has been foT’nd in its stomach. 

Of the Ameiican spreios, some are ilack, with orange or rod heads, -wdiilst others 
are adorned with the most vaiied colour.^; but the head is usually of a diffeient colour 
from the rest of the plumage. The largest and most reni.xrkable species is the Cock of 
the Kock {Itupicola at<ranfin)y ad)ird about the size of a pigeon, and of a fine orange 
colour, with the quills of the wings ana tail blackish. This bird is distinguished by 
the lucscnce of a singular crest of /lathers arranged in two p’aues, rising from the 
sides of the head so as to meet in the middle, foiming a semicircular wedge-likc 
ornament, which projects in front over th” bill. The upper tail-coverts aie also 
remarkably ebmgjxted, curved, and decomposed, so as to form an elegant tuft upon the 
rump. This bird is found in Guiana, where it frequents the rocky shores of the 
streams ; and to adapt it for this mode of life, its legs and feet arc rather stout, and in 
its general appearance and habits bears some resc'mblancc to the Gallinaceous birds; 
hence the name of Cock of the Rock, by which it is commonly'^ known. It forms a 
ne.st of fragments of wood and dry grass in the holes of the rocks, and lays two white 
eggs, about the size of those of a Pigeon. Its numbers appear to be diminishing, as 
the colonists and Indi.ans sell the skin at a good price. A second species, Itupicola 
PeimiahUy has been brought from Peru. 

The Pachyeephalmay or Thick-heads, are very closely allied to the Manakins, but 
differ from these in the structure of the feet, the outer toe being only united to the 
middle one at the base. They are found in both hemispheres, but appear to be most 
abundant in Australia and Polynesia. They inhabit the w'oods and forests, and Led 
on fruits, seeds, buds, and in.sect3. Like the Manakins, they arc generally of veiy 
small size, and often adorned with beautiful colours. 

The species of the typical genus, Pac/iycephata, occur in Australia, New Guinea, 
and the South Sea Islands. They build tb('ir nests amongst the branches of trecs» 
forming it of small twigs and fibrous roots. The Eopsaltaria australis, which is also 
an Australian species, is known to the colonists of New South Wales as the Yellow 
Rohm. Its nest is also built amongst the branches, and formed of strips of baik, 
mixed with fibrous roots, hold together by cobwebs, and ornamented extemiilly with 
piecics of lichen. The species of the genus Pardalotus, which is peculiar to Australia 
and Van Diemen’s Land, gcncially build in holes of trees; and one of them (the 
I'ardahtus pioictafus) is said to excavate a horizontal passage of two or three feet m 
length in the trunk of a tree, and at the end of this to form a chamber, in w'hieh the 
nest, which is composed of strips of bark from the gum-trees [Eucalypti], is built. 
Another species of this genus, however, the Pardalotus ajjinxs, builds a dome-shaped 
nest, with a small entrance-hole; it is composed of grasses and lined with feathers. 
This little bird is exceedingly abundant in Van Diemen’s Land, where it not only 
fn'quents the gum-trees in the country, but even approaches the habitations of man, 
creeping about the trees in gardens and shrubberies, and inspecting every leaf in search 
of insects. 

Several species of this group, belonging to the genus Leiothrix, arc found abun¬ 
dantly in India, especially in the more northern districts. They feed principally on 
insects in all their stages; and in search of these make such a diligent inspection of 
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the opening buds of the trees, that, accoiding to Mr. Hodgson, they might be denomi¬ 
nated “ Bud-hunters.” They also ea^ berries and seeds. Their nests are usually 
built in small bushes, and composed of grass and hair; the eggs ai'e said to be “ black 
spotted with yellow.” 

In the interesting family of the Flycatchers^ or Muscicapida;^ which clo.scly resemble 



Fig. 230.—Head of the Spotted Flycatcher 

ynAf'o/fl), 


thf Shrikes in thei • general habits, the bill 
is generally straight, broad and depressed 
at the base, with the gape wide, and fur¬ 
nished with long stout bristles springing 
frdiii the base of the upper mandible. The 
wings hnd tail are long, and the legs short 
and weak, with the toes more or less elou- 
gaied. The Flycatchers are small birds, 
none of them equalling o.-.r common Jack¬ 
daw in size. They feed for the most part 
upon insects, which they take upon the 


wing, establishing themsedves in some elevated position, from which they dart off after 


their prey, and returning again to their post to swallow 
it. The larger species, however, like the Shrikes, are not 
content with such small game, but make war upon the 
smaller vertebrate animals. 

Of the five sub-families into which this group is 
divided, the first is that of the Grecnlets (I'n-mnna), a 
group of small American birds, of which the general 
plumage is usually more or less tinted with green or 
olive. They have a short straight bill, and the bristles 
of the gape are short and weak; the wings are long and 
pointed, and the toes of moderate size, the lateral ones 
being about equal, and both more or less united to the 
middle one at the base. 

These birds are all of small size, the largest being not 



more than seven inches in length. They migrate from 
the tropical regions of America, Brazil, Guiana, and the 
West Indian Islands, to the United States, arriving in the 
latter country about the month of May, breeding there 
in the summer, and returning southwards in August and 



September. Some of them have an exceedingly sweet 
warbling note, whilst the song of others appears to have 
little merit. Qiie of them, the Red-iyed Flycatcher 


Fig. 231 —II<*i»<l l.nfl Knot of llie 
Spotted Fly-Ci»tfh< r 
(Jfmrirapa f/risrotn). 


{Vireo olivacem), is well knotvn in Jamaica by the name of “ Whip-Tom-Kelly,” fnim 
a supposed resemblance of its notes to these words ; and Wilson says, that “ on atten¬ 
tively listening for some time to this bird, in his full ardour of song, it requiies but 


little of imagination to fancy that you hi^ar it pronounce these words, ‘ Tom-Kelly, 
whip-Tom-Kelly!’ very distinctly.” Mr Gosse, however, is of a diffenmt opinion, 
and states that its notes bear a very clo«e resemblance to the syllables “ John-to- 
whit,” pronounced with an emphasis on the last syllable. 

The Vireoninae feed almost entirely upon insects, some apparently preferring beetles 
and other hard-skinned species, whiLt others pnncijially devour the small insects 
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which they take on the wing, and others, again, appear to have a predilection for 
caterpillars, for which they search the IcaiA-i of the trees. They also occasionally 
cat heriies. 

They build their nests sometimes in trees, BometiirjDs in thick hushes, forming them 
of dry leaves, grass, fibrous roots, moss, and lichens ; but the materials vary somewhat 
in the different species, ^ne of them, th> "Whitc-eyiid Flycatcher (Vireo novehoracmstn), 
being noted for always introducing fygments of paper into the construction of its 
nest, and these, aecording to Wilson, are so* constant^ pieces of newspapers, that 
some of his friends proposed to call the bird the polit%€ian. 

The Red-eyed Flj catcher ( Tireo oii,raceus)y to which w^e have already referred, 
builds a neat pensile nest, which is^gcnerally suspended between two twigs of some 
small tree or bush, rarely at a greater height than four or five feet from the ground. 
In addition to the Inaterials already enumerated, this nest usually includes pieces of 
hornet’s nests, flax, and pieces of paper, an^ the whole is glued together, according to 
WiL‘>on, with the silk of caterpillars and the saliva of the bird. These nests are very 
durable, and Wilson mentions his having found a nest of the Yellow bird {Carduehs 
trihtm), built in the last year’s nest of the I4;d-eyed Flycatcher. The mice, also, fre¬ 
quently take possession of them after their owners hsfve taken their departure. The 
AN'hitc-eyed Flycatcher (F</ eo not'e-boraceusis), also makes a pendulous nest. Most of 
these birds produce two broods of y'oung in the course of the season, each laying 
consisting of four or five eggs ; these are of a white colour, more or less spotted with 
blown of black. Thi'ir nests are often selected by the Cowpen bird {Molothnis pecoris, 
page 2G4) for the reception of it^ eggs. 

In general, when the birds of this sub-family have established themselves in some 
suitable situation, they exhibit great jealousy of any intruder upon their domain; and 
some of them vituperate any^ passer-by in a most extraordinaiy fashion. One of the 
most icmarkable in this respect is the Yellow-breasted Chat of Wilson {Ictena virtdis), 
of which that author gives the following curious account. He says, they commence 
“ scolding every passenger as soon as they come within view, in a great variety of 
odd and uncouth monosyllables, whicli it is difficult to describe, but which may be 
readily imitated, so as to deceive the bird himself, and draw him after you for half a 
quarter of a mile at a time, as I have sometimes amused myself in doing, and fre¬ 
quently without once seeing him. On these occasions, his responses are constant and 
rapid, strongly expressive of anger and anxiety; and while the bird itself remains 
unseen, the voice shifts from place to place, among the bushes, as if it proce*cded fiom 
a spirit. First is hcai'd a repetition of short notes, resembling the whistling of the 
wings of a duck or teal, beginning loud and rapid, and falling lower and lower, till 
tht y end in*detacheci notes; then a succession of others, something like the barking of 
young puppies, is foUowed by a variety of hollow, guttural sounds, ^ach eight or ten 
times repeated, more like those proceeding from the throat of a quadruped than tliat of 
a bird; which are succeeded by others not unlike the mewing of a cat, but considerably 
hoarser. AU these are uttered with great vehemence, in such different keys, and wuth 
such peculiar modulations of voice, as sometimes to seem at a considerable distance, 
and instantly as if just beside you; now on this hand, now on that; so that from 
these manoeuvres of ventriloquism, you arc utterly at a loss to ascertain from w'hat 
particular spot or quarter they proceed.” The bird that makes all this fuss, although 
one of the largest in the group, is only about seven inches in length. 

The second sub-family which includes a great number of species, is that of the 
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Muscicapmay or True FI/catchers. In form of the bill they closely resemble the 
Virconina;; but this oigau is rathe/longer, and has the ridge slightly flattened at 
first, but curved towards the ti^. The gape is furnished with bristles; the wings are 
long and pointed, and the toes arc short, the outer lateral toe being longer than the 
innei one. ^ 

These birds, which exhibit the eharaetcrijitie habits of th" family in their greatest 
perfection, are pretty generally distiibuted ovVr both hemispheres, but more especially 
in the tropical regions. Thtf species which occur in Europp and the temperate and 
I older regions in general, are suuiiuer biids of passage.' the Eui’opcan species arrive in 
April and May, and leave again for then soflthein winter quarters about the mouth 
of October. * 

Only two species occur in Britain. The most abundant of these is the Spotted Fly¬ 
catcher (Mnscicapa prineola, Fig. 231), a small bird about six inches in length, 
of a brownish tint above, with a few darks pots on the top of the heul ; bcne.ith dull 
w'hito, with brow'n streaks on the throat and breast. This bird arrives in England very 
legularJj in the month of May, and commences building its nest immediately on its 
airival. For this purpose it often selects most singular situations—a pair have been 
kuow'n to build on the head of a garden rake, which had been accidentally left stamhug 
neai a cottage; another pair built in a bird cage; but the most cuiious instance of 
caiiriee in this matter are those of tw'O jiairs of these birds which selected street lamp- 
posts for the puipose of nidification. One of these is recorded by Atkinson as having 
occurred in Leeds; the nest was built on the angle of a lamp-post, and the paicnts 
succeeded in rearing their young. In the other insAancc, which is refeired to by Mi. 
Jesse, the nest was made in the oinamental mown on the top of one of the lamps in 
Portland riacc; it contained five eggs, which had been sat upon; and Mr. Yaiiell 
states that he saw the ne&t in its curious receptacle at the Office of Woods and Foiests. 

In general, the nest is placed in a hole in a W'all, in a faggot stack, or an out¬ 
building, but the branches of trees trained against a wall are sometimes selected for 
its reception. The nest is cup-shaped, and generally composed of moss lined W'lth fine 
grass, and sometimes feathers and horse-hair ; it is beautifully made, and the female 
is supposed to be the architect. The eggs are four or five in number, of a bluish-white 
colour, spotted with red. 

^I’hesc birds appear to feed enthcly upon insects, which they capture on the w'ing, and 
w’hen 01 ^ the look out for food, may be seen standing upon the top of a post, or the top 
rail of a fence, from which they dart off the moment they peiccive an insect within 
their reach, and usually return nearly to the same spot to look out for fresh prey. 
They are very common in gardens and orchards, and from their being often seen in 
such situations at the season when cherries and raspberries are ripe, they have been 
accused of eatin'g these fruits ; but Mr. Yarrell states that the stomachs of Flycatchers 
killed under these circumstances have been found to contain no remains of fruit, so 
that it is more probable that they only resort to the neighbourhood of the trees for the 
sake of the insects w'hich are attracted there by the ripe fruit. The Spotted Flycatcher 
is found on the Continent of Europe as far north as Norway and Sweden, and it also 
occurs in Africa, even as far south as the Cape of Good Hope. 

The other British species is the Ified Flycatcher {Muacicapa atricap^loy Fig. 232), 
which visits this country in April and leaves it again for the south in September. It 
is far less abundant than the preceding species, and only occurs plentifully in par¬ 
ticular localities, especially in the neighbourhood of the lakes of Cumberland and West- 
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moreland. In its general habits it closely regeniblcs the Spotted FlycaUher, but it 
builds its nest in the holes of trees and Bum<ytiiocs lays as many as eight eggs. It 
is also said to have a pleasing song, whilst 

the other British species is only able to * - K 

produce a chirping note. The Pied Fjy- ' 

catcher occurs in most parts of Europe, Imt \ 

is particularly abundant in the eountiies 'i'' 

bordering on the Mcditci^anean. ^ 

Several species of this grouj^ also occur 
in North America. They resemble thWr 
European relatives in their habits, aiftl like 

these are summer birds of passage. Some of Fig. 232.-Head of tlu Piod Flycatcher (Jfwsft- 
them aresaid to feed occasionally upon ben ies. » atntapilla). 

One of the most elegant and singular of the exotic species is the Paiadisc Fly¬ 
catcher {Tchifrea Faradisi), which is generally distiibuted over the continent of India, 
living principally in the dense bamboo jungles. It is remarkable for the great length 
of the tail, which is considerably more than twice as long as the body; the latter 
measuring only about six inches in length, whilst the tafl is thirteen or fourteen inches 
The head is also adorned with a crest. Like the common species it catches its insect 
food in the air, but also occasionally picks it off the branches of the trees, and Colonel 
Sykes says that it feeds on the ground. Some ncaily alhed species are found in India 
and Africa. 


Many other species of this sub-family are found in India, Australia, and Africa, but 
they all appear to be very similar in their habits. Some seldom or never take their 
food otherwise than on the wing, whilst others pick cateipillars and other insects 
from the leaves and branches of the trees, and some even settle upon the giound to 
capture their prey. Some of the species have merely a cLiiping or chattering note, 
whilst the song of others is dcsciibed as sweet and pleasing. 

Closely allied to the true Flycatchers are the Titynme, or Becards, a small group of 
birds peculiar to South America and the West Indian Islands. These biids have the 
bill short, broad at the base, and suddenly compressed towards the tip; the nostrilij 
rounded and exposed; the wings long and pointed, and the tail short. The tarbi arc 
short, covered with narrow scales, and the lateral toes arc nearly equal in length, ^hc 
Tityrinm are small birds, which closely resemble the Fljm^itchers in thei^' habit.'<, 
perching on an elevated place to look out for insect which they take on the wing 
and then return to their resting-place. 

The Tyr(f^inin<B^ or Tyrant Flycatchers, arc also veiy closely allied to the Muscica- 
pinae, from which in fact they differ principally in having the tip of the bill more 
strongly hooked. The bill itself is larger than in the true FlycatcheA, very hioad at 
the base and gradually compressed to the tip; the gape is usually furnished with long 
biistlcB, and the nostrils are generally of small size and concealed by tiie fiontal 
plumes. 


These birds are aU inhabitants of America, and principally of the tropical parts oi 
that continent. They resemble the Shrikes a good deal in their habits, prej ing not 
only upon Insects, but also upon small Vertebrate animals, including even Fishes. 
They also feed on berries. 

Two or three species of this group aro well known in the United States of North 
America, where, however, they are only summer visitors. The best known is the King- 
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bird, or Tyrant Flycatcher {'lyrannvis it^trepidus),i^ bird about eight inches in length, of 
a daik slaty aah colour above, and >^hite beneath; the feathers of the crown of the 
head arc of a brilliant orange colour, and capable of being erected, so as to form a sort 

of crest, which has been compared with 
a crown or diadem, and from this, and 
the tyrannical authority which the bird 
exercises over all its neighbours during 
the breeding ^season, its common names 
of King-bird and Tyrant are derived. 

The King-birds arrive in small par¬ 
ties in the United States in the month 
of April, and about the beginning of 
May they pair, and begin to build their 
nests. The nest is built in a tree, fre¬ 
quently in orchards ; it is composed 
externally of twigs, and similar mate¬ 
rials, finely woven together with tow 
and wool, and lined with fine grass and 
horse-hair. The birds lay five eggs, and 
generally breed twice in a season. 

At their first arrival in the United 
States, they arc particularly quiet, but 
with Ihe commencement of the breeding 
season, a complete change comes over 
the spirit of the male bird. “ At that 
season,” says Wilson, who has given 
an admirable history of this Flycatcher, 
“ hie extreme aflection for his mate, and 
for his nest and young, makes him sus¬ 
picious of every bird that happens to pass near his residence, so that he attacks, 
without discrimination, every intruder. In the months of May, June, and part of 
July, his life is one continued scene of broils and battles, in which, however, he 
generally comes off conqueror. Hawks and Crows, the 13ald Eagle, and the Great 
Black Eagle, all equally dread a rencounter with this dauntless little champion, who, as 
soon as he perceives one of these last approaching, launches into the air to meet him, 
mounts to a considerable height above him, and darts down on his back, sometimes 
fixing there, to the gi’Cat annoyance of his sovereign, who, if no convenient retreat or 
resting-place be near, endeavours, by various evolutions, to rid himself of his merciless 
adversary. But the King-bird is not so easily dismounted. He teases the Eaglo 
incessantly, sweeps upon him from right to left, remounts, that he may descend upon 
his back with the greater violence, all the while keeping up a shrill and rapid twitter¬ 
ing, and continuing the attack sometimes for more than a mile, till he is relieved hy 
some other of his tribe equally eager for the contest.” Occasionally the King-bird 
meets with his match in the Purple Martin {Progne purpurea)^ which, from his great 
rapidity of flight is enabled, with impunity, to tease his quarrelsome neighbour, and 
even sometimes to drive him to seek safety in flight. The Redheaded Woodpecker, 
also, has been seen by Wilson amusing himself by dodging his impetuous assailant 
round the rail of a fence, a proceeding which appeared to irritate the little warrior 



Fig. 233.—Foot and Hoad of the Crested Tyrant 
(Tyraunus enmtua). 
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exceedingly. With the close of the breeding^eason all this turbulence ceases, and the 
King-bird becomes as mild and peaceable as anf other bird. 

The food of the Kingbird consists principally of insects, which he captures some¬ 
times in tho manner of the European Flycatchers, by watching for them from the top 
of a post, or fence, and sometimes by hovering slowly over the fields and rivers, like 
a hawk. In this manner he destroys vast multitudes of noxious insects; but unfor- 
tuiiately he has a habit which causes him to Ije regarded with some little disfavour; 
he is exceedingly partial,to bees, and may be constant!^ seen perched upon a fence 
ncaf the hives, and dashing dc^n upon the industrious little insects as they pass to 
and from their homes. This bad habit Ts often the cause of his death; but there can 
be no doubt of the truth of Wilson^s statement, that for any damage he docs to the 
bees he compensates, fifty fold in the destruction of other insects which would have 
injured produce of far gieater iin 2 )ortance. * 

Another North American species is the Crested Tyrant {Tyrannits crinitus^ Fig. 233), 
a bird a little larger than the Kingbird, of a greenish olive colour above, and sulphur- 
yellow beneath, with the throat and the upper part of the breast ash colour. The 
feathers of the head are centred with dark brown, and fj^rm a sort of crest. This bird 
in most of its habits resembles the Kingbird, but it is destitute of the courage which 
prompts the latter to enter into such unequal contests. It generally inhabits the 
woods, and builds in holes of trees. Tlio nest is icmarkable for the materials of which 
it is composed. These consist, according to Wilson, of “hay, feathers, hogs' bristles, 
pieces of cast snakes’ skins, and dog’s hair and he adds, “ snakes’ skins with this 
bird appear to bo an indlsponsab'Aj article, for I have never yet found one of his nests 
without this material forming part of it.” 

The last group of this family is the sub-family of the Alectrurirm^ or Alectrures, 
in which the bill is broad and depressed at the base, convex towards the point, which 
is more or less hooked ; the nostrils arc rounded and exposed \ the tail is elongated, 
compressed, and capable of being raised in a very singular manner, which has caused 
tho birds to be compared to little Cocks, and the scientific name of Alectrurua applied 
to the typical genus may, perhaps, be translated Cock-tall. The tarsi are slender, and 
the toes armed with long, curved, and acute jlaws. 

These birds ore peculiar to South America, and in their general habits resei^ble 
the ordinary Flycatchers. Many of them perch upon trees and bushes, and thence 
dash off into the air in pursuit of insects on tho wing *, others are never se«n in the 
neighbourhood of woods, but appear to prefer fields in the vicinity of water, where 
they rest on the rushes and other aquatic plants. It is in the male only that the great 
devclopmentiof the tail above alluded to is seen, and the feathers of this part exhibit 
several peculiarities of structure. The two external feathers have the barbs much 
broader on one side than on* the other, and the two central feathers, which are tho most 
elongated, frequently have the barbs decomposed, and the termination of the Qhaft 
naked. They are small birds, the typical species {Alectrurm tricolor), being only about 
six inches in length. 

The Flycatchers /ire followed by the great family of the lUrdidce, or Thrushes, 
which includes many of the most esteemed songsters of various parts of the world. In 
th'cse birds tho bill is usually of moderate length, rather stout, and compressed towards 
the end. The ridge of the upper mandible is keeled and slightly convex *, its tip is 
rather acute, and furnished with a small notch or tooth on each side. At the base of 
the upper mandible on each side of the gape there is a row of bristles (Fig. 237), 

2h ' 
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which, however, never attain ths same dimensions as in the preceding familj; and in 
some cases are so small as 
to escape observation, unless 
carefully examined. The nos¬ 
trils are situated on' each 
side of the base of the bill, 
generally oblong in form, and 
partially protected by a mem¬ 
branous scale. The wings 
(Fig. 234) are tolerably long, 
broad, and cither rounded or 
pointed at the end, with the 
first quill very small. The legs arc usuahy rather short and moderately stout; the tarsi 

are compressed, and covered 
in front with seven shields 
(Fig, 239), several of which, 
however, arc frequently amal¬ 
gamated into a single plate 
(Fig 235). 

In their general form these 
birds present a considerable 
resemblance to the smaller 
species of Crows and Star¬ 
lings; but they are usually 
more slender than these birds 
and inferior to them in size ; 
our common Blaekhiids and 
Thrushes being amongst the 
largest species. They feed 
indificrently upon insects, 
worms, and fruits; but ap- 
pow rarely to take thsir insect food upon the wing, like the Flycatchers. On the 
ground, unlike the Crows and Stai lings, they move by hopping v'llh both feet at 
once; but their flight'is less undulating than that of the generality of the smaller 
Passerine birds. The species are generally distributed in all parts of the world. 

Of the five sub-families into which this great group is divided, the first is that of 
the PycnonoUno’^ or Bulbuls, which aic all cxoiic hiids, p(‘culiar to the EiZstcrn Hemi¬ 
sphere. They have the bill short and compressed, with the ridge of the upper man¬ 
dible curved and the gape furnished with bristles; the nostrils are placed in a short 
membranous grove; the tarsi are not longer than the middle toe, and usually covered 
by a single plate, and the outer toe frequently longer than the inner one. 

These birds are found abundantly in the East Indies, and some species also inhabit 
Africa. They are the Bulbula of the former country, where Bev''ral of tho species are 
greatly admired as songsters. They inhabit woods, jungles, and gardens, and feed 
principally on fruits and seeds, hut also occasionally on insects, which they capture on 
the ground. The sprightliness of these birds renders them favourites with the natives 
of India; and one species, the Pymmotus jocosus, which is very ea.sily tamed, is taught 
to git upon its master’s hand; and great numbers thus carried may be seen in the 



Fig. 235.—Foot of tbe Blackbird [Turdua merula). 



Fig. 234.—Wing of the Blackbird [Turdiia merula). 
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Jiidinii bazaars Another, tlie I'ycnomtus heotn^rrhous^ is kept in the Carnatio for the 
'purpose of fighting, which it docs, acc<«dmg to* Dr. Jirdon, with some spirit. The 
under tail-coveita are red, and it is said that the combatants endeavour to seize and 
pull out these feathers. 

The ne.sts of thcite birds are made of twig.s, the stalks of plants, fibrous roots, moss, 
lichen, &c., frequently lii*.*d with hair or down. Their eggs are usually three or four 
in number, of a whitish‘colour with dark spots oj blotches. 

A single spociinen of a ^outh African species of this gvdhp, the Gold-vented Thrush 
(Pycnonofus aunyns(er), has been killed near Waterford ; but whether it had strayed so 
fai from its ordinary home, or had t'seape?" from confinement, it is of com sc impossible 
to say. Temminck states that another^pccies, which he culls Ixos obscurus, and which 
is common in the nortji of Afiiea, has been found in Andalusia. 

In the second sub-family, that of the (k-iohru/:, or Orioles, the hill is rnthor 

long, strung, nearly 
straight, with the 
ridge of the upper 
mandible sjiglitly 
curved, and its 
sides sloping at the 
base. The bristles 
of the gapi' are 
very small, so as 
not to he ri'ttdily 
observable ; the 
wings are i-athor 
long; the tail mo¬ 
derate, straight, 

and rounded at the extremity ; the tarsi are short, covered with seven scales in front, 
the loos moderate, the antenor ones united at the base, and all furnished with curved, 
acute clows. 

I'ho Orioles are all confined to the Eastern Hemisphere. They were formerly 
included in the same group with the Troopials, which now form the suh-fnmiligs 
Quiscalinae and Ictei’inse, amongst the Stumidac—and this approximation was probably 
owing entirely to a certain resemblance in the coloui of the pluntagc, for the chaS-acters 
of the birds are very dift'orent. 

The true Orioles live in woods and shrubby places, usually in pairs, suspending 
their nests, n^iich are beautifully constructed, at the extremities of the blanches of 
trees. The males are generally beautiful birds, a golden yellow being th^ predominant 
colour in their plumage. They live on insects and fruits. 

These birds are, for the most part, inhabitants of tropical countries; but a single 
specii's, the Golden Oriole {Orwlns Galhda^ Fig. 236), migrates into Europe, in the 
southern parts of which it is abundant, although it is only occasionally that specimens 
visit this island. I'hc Golden Oriole is of a bright yellow colour, with the wings and 
tail black ; the female is greenish-yellow above, and whitish beneath, -wilh the wings 
and toil hrow'n instead of black. It is about the size of the common Blackbiid. 

Ill the south of Europe this bird airives in the spring, and then frequents low 
wooded distiicts, feeding at first upon insects and their larva, hut afterwards upon 
fruits of various kinds, especially cherries, in search of which it frequently visits the 



Fig. 236.—Head of the Golden Oriole [Onolus Galbula), 
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gardens. It differs remarkably froiy <he other members of the group in the mode m 
which it constructs its nest, which is of a flattened, saucer-like form, placed in Ine 
fork of a branch of a tree, ai]d composed of grass and wool. Nevertheless, it is said 
by some authors to form a purse-shaped pendent nest, like the tropical Orioles. The 
eggs are usually four or five in number ; w^jite, with dark spots. 

The voice of the Golden Oriole is loud, and has been dompared to the sound of a 
flute; Bechstein says it resembles tlie word puhlo. The names given to the bird in 
different European languages are also supposed to be, to a certain extent, imitations of 
its note. The Spaniards call it Turiol, the ^French Ihriot, the English Oriole ; and two 
of the German names are Ph-ol and Btilow. The Italian peasantry are said to believe 
that the bird kindly indicates the ripening of the fisjs, pronouncing notes in which 
they recognize the words Gontadino e maturo lo fico; it would seem tmore natural, however, 
that the Oriole should take advantage‘"of his knowledge of this fact to help himself, 
without troubling himself about informing his human neighbours of it. The note of 
some of the Indian species is described by different observers as very similar to that 
attributed by Bechstein to the European bird. A very nearly allied species, the 
Mango-bird or Golden Oriok of India [Oriolus Kundoo), is said by Dr. Jerdon to have 
“ a loud, mellow, plaintive cry, something resembling pee-ho and Mr. Pearson says 
of the Black headed Oriole (0. melameephalm), which is exceedingly coiumon in 
Bengal, that it has a monotonous, low note, resembling “ one lengthened full-toned 
note ou the flute,” which is so constantly repeated during the spring that it is a 
positive nuisance. 

Most of the foreign species of the group resemble the Golden Oriole, both in 
characters and habits; but one species, the Regent-bird, or King Honey-eater {8eri- 
eulus chrj/socephalus), of Australia, is remarkable from its having the tip of the tongue 
terminated by a pencil of fine filaments like that of the Ilonov-eaters {Meltphagidte)^ 
amongst which this bird has indeed been placed by some authors. The male is one 
of the most beautiful of Australian birds *, its plumage, which is vpry glossy and satin- 
like, is variegated with two colours, deep black and brilliant yellow, the latter tinged 
with orange in some places. The female is dingy in its appearance. The Regent-birds 
are found in the warmer parts of the Australian continent, where they inhabit the 
recesses of the forests, and appear to be exceedingly shy. They feed upon fruits and 
seeds. 

Tfie third sub-fantily is that of the Timalinee, or Babblers, a group of birds confined 
to India, the Eastern Archipelago, and Australia. They have the bill usually elon¬ 
gated, with the ridge of the upper mandible much curved throughout, and the tip 
entire or but slightly notched. The nostrils are placed at the bas',s of the upper 
mandible, usvally in an oval groove, and have the aperture more or less exposed ; the 
wings arc rounded, the third, fourth, and fifth, and sometimes the sixth and seventh 
quills being longest; the tail is graduated; the tarsi are elongated and stout, usually 
covered in front by a single plate; and the toes moderate or long and strong, furnished 
with stout, compressed, curved, and acute claws, of which that on the hinder toe is 
usually much longer than its fellows. < 

The birds composing this group are of small size, and, like the Corvidte, which 
they resemble in their noisy habits, are gregarious. They frequent the forests and 
woods exclusively, but except for the purpose of nidification and roosting, they 
rarely perch upon the trees, their food consisting for the moat part of insects, which 
they pick up on thef ground, and in search of which they often scratch in the earth 
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with their bills and feet, in the manner of thj Kasorial birds. They are commonly 
seen upon the roads and pathways which lead tltrough the forests, attracted there by 
the insects which come to seek the dung of passing animals, but on some occasions, 
when their ordinary food is scarce, they appear to seek caterpillars upon the trees, and 
sometimes feed on fruits. Fruits also appear to constitute the principal food of some 
species. They build theis nests usually in the lower branches of trees, forming them 
of twigs, roots, grass, ribas, and lichens. Their^eggs are usually from two to four in 
number, and vary greatly iji colour ; those of some specieS being blue or green, those 
of others pure white, or white with brown blotches. 

Many of the species have a sweet soifg, and some are excellent imitators of other 
birds. Some are noted for a singular Ay, which resembles a loud human laugh, and 
this peculiarity has oMained for two or three of the species the names of the Laughing 
Crow and Laughing Thrush from the Europeans in India. The cry of the Jjaughing 
Thrush {Pterocyelm cachinnavs) is said by Dr. Jerdon to be a peculiar “ sort of t racked 
Punch and Judy laugh,” which is no sooner commenced by one than several others 
take up the chorus. The Garrulax leucolophm, or Laughing Crow, is also said to 
produce a sound closely resembling the human laugh. 

In confinement, these birds are easily tamed, and appear to be rather amusing 
pets. Mr. R. W. G. Frith has given the following account of a specimen of the 
Black-faced Thrush of India {Garrulax cltmenm), which he kept tor some time. 

“ The bird,” he says, “ was excessively tame and familiar, and delighted (like a 
cockatoo) in being caressed and tickled by the hand, when it would spread out its ^ 
wings and assume very singular attitudes. It was naturally a fine songster, and a 
most universal imitator. Whenever chopped meat or otlier food was put into its cage 
it always evinced the propensity to deposit the bits one by one between the wires; 
and when a bee or wasp was offered, this bird would seize it instantly, and invariably 
turn its tail round and make the insect sting this several times successively before 
eating it. A large beetle it would place before it on the ground, and pierce it with a 
violent downward stroke of the bill; a small snake (about a foot long) it treated in 
like manner, transfixing the centre of the head; it afterwards devoured about half the 
snake, holding it by one foot, while it picked it with the bill, as was its common mode 
of feeding.” * ^ 

One of the Indian species, the Malaeoeireus Maleolmiy appears to be a bird of great 
courage ; for although its flight, like that of the other meinbers.of the group, i% by no 
means strong, yet if a small hawk be flown at a flock of the species, they will imme¬ 
diately mob the hawk, endeavouring to compel it to release the one it has seized. 

The Spotted Ground-Thrush of Australia {Cincloaoma punetatam), is another species 
of this cub-family. It inhabits the eastern part of Australia and Van Diemen’s Land, 
and its habits appear to be more decidedly terrestrial than those of a^y other of the 
group. According to Mr. Gould, it frequents low stony hills and rocky gullies, espe¬ 
cially those covered with shrubs and grasses. Its power of flight is very small, and 
raiely exercised, except for passing from ono bush to another; but on the ground^it 
runs with great swiftness. 

The nest is carelessly made of leaves and the bark of trees, and placed on the 
ground under the shelter of a large stone, the stump of a tree, or a tuft of grass. The 
eggs are generally two in number, white, with large olive^brown blotches. Its flesh 
is said to be exceedingly delicate, and in Hobart Town it is frequently sold in ths 
market with other small birds; it b there called othe Ground Dove. 
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In the Turdtn<Sy or true Thrushes, ^tbe bill is of moderate length, usually about as 
long as the head, tolerably stout and*conipTcssed, with the upper mandible notched at 
the tip and its ridge curved ; the gape is furnished with bristles, and the nostrils are 
placed at the base of the bilf^ with their opening exposed. The wings are rounded, 
■ti^ith the first quill very short, the third and foi^rth longest; the tarsi are rather lung, 
sometimes covered with seven shields in frofit, but more frequently either with a single 
long plate, or with three or four shields and a plate, and th#toes are long and stout, 
the outer one longer than the inner and united to the midjile toe at the base, and all 
furnished with curved and acute claws. , 

The Turduue are found in all parts of tfee globe, generally frequenting fields and 

pastures in seaich of food, 
but retiring to the woods 
and thickets for security 
when roosting and during 
thcbrecdingscason. Their 
nests are usually very 
neatly made, comprised of 
grasses, twigs, and moss, 
frequently lined with a 
thin layer of mud, within 
which is another layer of 
soft vegetable substances 
for the reception of the 
eggs. Tho latter are 
usually five or six in 
number; variable in co¬ 
lour, but commonly freck¬ 
led with daik spots. Tho 
food of tho Tlirushes con¬ 
sists both of animal and vegetable matters, such as insects and their larvse, worms, 
snails, fruits and seeds. 

^ Seven species have been found in Britain, of which one, which has been dcscrihcd 
under the name of White’s Thrush {^Turdus fVhtiet), only visits Europe occasionally, and 
appear^to be positively identical with a Japanese species, which again is veiy closely 
allied to a species from Java, described by Dr. Hor&field under the name of Turdus 
I>idepd, by some authors, the Turdus Whttei has been regarded as identical 
wiw Dr. Horsfiold’s species. Of the remaining six speides, three, nainqjy tho Black- 
bii'd {Turdui morula), the Missel Thrush (T. viscivorusy Fig, 237), dnd the Song Thrush 
{T. musiem), are permanent residents, whilst tho others are regular visitors; two of 
them, tho Fieldfare {T. pilaris) and tho Redwing (Z iliacus), in winter, and one, 
tho Ring Ouzel {T. torquatm)^ in summer. 

«The Missel Thrush {T. vtsdvorus) is the largest of our species, and one of the 
largest birds in the group, measuring about eleven inches in length. It is not a very 
abundant bird; but is pretty generally distributed, frequenting small woods and 
oopscs, and occasionally trees in hedges. It breeds early in the spiing, usually in 
April, and the song of the male, which resembles that of the Blackbird, is sometimes 
commenced as early as February. During the breeding season the Missel Thrush is 
very quarrelsome, driving all the smaHer birds away from its neighbourhood; hence. 



Fig. 237.—Head of the Thrush (Turdus viseivorusj. 
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according to Fonnaut, the "Welsh liave given it the name of Venn y llwyn^ or the 
master of the copse. It feeds to a great exteV^ upon berries, and is said to be parti* 
cularly addicted to those of the misscltoc, fiom which its common name is derived; in 
this manner it is supposed to perform an important part in the diffusion of that 
singular plant. 

The well-known Sopg Thrush {Turdua inusietis^ Fig. 238), universally considered 
one of the finest of our laiger 
singing birds, is considerably 
smaller than the Missel Thrush, 
measuring only about nine inches 
in length. It is very generally 
distributed in all places not quite 
destitute of wood,"* and is very 
commonly seen in gardens, where 
it ptobably compensates for tho 
damage it does to some portions 
of the pioduce by the numbers of 
insects and other injurious animals 
which it destroys. Its mode of 
getting at the shelled-snails, so 
common in gardens, evinces con¬ 
siderable ingenuity, it talces the animal up in its bill, and strikes it against a stone 
until the shell is fractured, when the unfortunate inmate is speedily .extracted. 
During the winter our native Thrushes are reinforced by arrivals from the northern 
countries of Europe, which are quitted by these birds towards the close of autumn. 

The Redwing (7’. iliacuii) and the Fieldfare (7’. pilaris), our winter visitors, present 
some resemblance to the common Thrush in the anangement of their colours; the 
former is a little smaller, and the latter rather larger than that species. These birds 
associate in flocks during their abode with us, usually frequenting the ^elds in search 
of the insects, worms, &c., which constitute their food. Whilst in this country, only 
their call-note is heard; this is harsh and unmusical, but their summer song is said to 
be exceedingly pleasing. In tho other two species, the Blackbird {T. merula) and Ring 
Ouzel (7'. torquatus), the plumage is black, hut tho latter has a broad crescent-sbkped 
white stripe across the breast. In their habits they rescmble^the Thrushes. , 

Most of the British species possess a pleasing song, but the Blackbird and the Song 
Thrush are pre-eminent in this respect, and are, in fact, to be regarded as amongst the 
most bcaut^ul of our songsters. They an*, however, exceeded by another species of 
the group, the North American Mocking Bird {Mimm polyglottus) whose natural song 
is said to be most beautiful, whilst he possesses a most extraordinary {Tower of mimick¬ 
ing the notes of other birds, and even tlic cries of the-most dissimilar animals—indeed, 
his ordinary song is said almost always to include imitations of his feathered neighbours. 
Thus, according to Wilson, when the Mocking Bird is in the full career of his song, 
a bystander, destitute of sight, would suppose that the whole feathered tribe* had 
assembled together on a trial of ^kill, each striving to produce his utmost effect, sc 
perfect are his imitations. He many times deceives the sportsman, and sends him in 
search of birds that perhaps are not within miles of him, but whose notes he exactly 
imitates; even birds themselves are frequently imposed on by this admirable mimio, 
and are decoyed by the fancied calls of their mates, or dive 'with precipitation into the- 
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depths of thickets at the scream of what they suppose to be thd Sparrow-hawk.”' 
These constant imitations of other bird^^'however, are frequently injurious to the song 
of the bird, as he introduces the most discordant elements into his “ Monopolylogue,” 
interrupting his own song, or his wonderful imitations of the notes of fine songsters, 
with the crowing of cocks, the cackling of hens, and similar sounds. In domestication | 
his habits appear to be exceedingly amusing, as, like the Parrots, and many of the 
Corvine birds, be seems to pick up the different household noises with great facility. 
Thus, "Wilson states he will whistle to foe dog, and disturb him from his repose in the 
expectation of seeing his master ; he will squeak out li|jre an injured chicken, so as to 
alarm the maternal feelings of the hen ; and then give the barking of the dogs, the 
mewing of cats, and various sounds produced by (things animate and inanimate, with 
astonishing fidelity. Like our own nightingales, he sings sweetly during the night, 
commencing as soon as the moon rises, ^nd Wilson states that Ihe hunters in the 
Southern States know that the moon is rising when they hoar the Mocking Bird begin 
to sing. This bird also occurs iR the West Indian islands and South America, and 
Mr. Gosse describes it as singing most beautifully during the night in Jamaica. 
Several other species of Thrushes are found in the United States, and most of these are 
described as charming songsterL 

In hot climates the Turdinse appear generally to inhabit the mountainous districts; 
some of the Indian species are found at an elevation of five or six thousand feet above 
the level of the sea. Some of them belonging to the genera Petrocincla and OroceU* 
inhabit roeky places, and build in the holes of the rocks. 

The -Fwrmtcartna, or Ant Thrushes, constituting the last group of this family, closely 
resemble the Thrushes in their characters, but have the wings and tail much shorter. * 
In the form of the bill they are very similar to the True Thrushes, but the tip is often 



slightly hooked and the 
nostrils arc placed in 
a membranous groove. 
The tarsi are long, some¬ 
times covered in front 
with several scales (Fig. 
239), sometimes with a 
single, long plate (Fig. 
241). They are, for tire 
most part, inhabitants of 
the tropical regions of 
both hemispheres, where 
they live in the forests 
and thickets, sometimes 
perching upon bushes and 
the lower branches of 
trees, sometimes living 
prin(;ipally upon the 
ground. Their food con- 
eUts almost entirely of 


Fig. SN." Head and Foot of FHta Bengalensis. 


insects, principally Cole- 
optera and Ants, and from 


thd' ipnaat numbers of the latter insects which they destroy in some localities, especi* 
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ally the tropical forests ot South America, the name of Ant-Thrushes commonly given 
to these birds is derived. » 

From the shortness of their wings these birds generally fly very indifferently, and 
Mr. Hodgson remarks of one species, the Pitta ntpaiensts,* that its flight is so had that 
he has seen it taken by a man. Dr. Horsfield established the genus HraehypteryXt fur 
a Javanese species of this group {B. montaha), in which the abreviation of the wings 
appears to be carried to its extreme. He Ba,\ s that it is quite unable to undertake long 
or elevated flights, and that its movements are always madeswith great exertion. This 
bii'd, like most of the other meiub^TS of the group makes its nest upon the ground. 

The species of the genus Pitta, which Arc peculiar to the Eastern Hemisphere, arc 
generally adorned with beautiful 
Dolours, a brilliant azure blue 
being a very prevaleift tint in 
their plumage. The numerous 
South American species of Ant 
Thrushes belonging to the genus 
Formteariua and its allies are 
more sober in their tint's, their 
plumage usually exhibiting dif¬ 
ferent shades of brown and 
white. 

Only one genus of this group 
is found beyond the tropics, and 
this is remarkable both from its 
forming a complete transition to 
the true Thrushes, and from its singular habits. This is the genus Cinelm^ to 




Fig. 241.— Wing and foot of the Water Ouzel (Cmclus a^tatieiu), 
which the common Dipper, or Water Ouzel {CtncHua aquatietUf Fig. 240\ of.lhi 
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country belongs. This bird is about eight inches in length; the plun&age of the 
upper pai ts are dark gray, that of t^e head and nock hrown; tl^c throat and fore part 
of tht' neck arc white, and the breast brownish-rod. The greater part of the front of 
the tarsi is covered by a stogie plate (Fig. 241). The wings are krger and more 
pointed than the majority of the birds in the group, indicating a more extended 
power of flight, and the Water Ouzel is 'described as shooting along steadily and 
rapidly. 

The Dipper is always found in the immediate vicinity of water, especially on the 
banks of the clear streams and lakes of mountainoi^s districts. This is the case with 
) some of the other species of the gioup, bub none, except the members of the genua 
^ Cinclus^ however close thi*y may go to the maiigin, ever venture into the water. Our 
common Dipper, however,—and the other species of the genus, ai'o said to have the same 
habits,—plunges into the water without the least hesitation, diVes to the bottom with 
ea.s(', and progresses in that remaikablc situation with considerable rapidity. It was 
long as.seited that the bird walked into the water, and having surrounded himself with 
a (Outing (»f air to servo in place of a diving-bell, proceeded deliberately to promenade 
the peblily bottom. This, however, is Evidently impossible, as the Dipper's feet are 
notitformed for walking, cveli on land; and the lightness of its body would infallibly 
brifig it to the sui^face if it attempted to hop there. According to Mr. Macgillivray 
the diving and progression under water is effected in much the same way as by many 
of the web-footed Natatorial birds, by the action of the wings, so that tho bird may 
I really be said to flj undiT water. In this manner it makes way even against a strong 
i current, hut evidently by dint of coii-siderahle oxer,*^ion; and as soon as this is relaxed 
\ it rises to the surface like a cork. On coming up to the surface it swims with case, or 
j can (live again from that position without any necessity for visiting the shore. Its 
1 object in these sub-aquatic excursions is to procure its food, which consists of small 
i aquatic mollusca and insects. To these arti(;les of diet some authors add small fish 
I and the spawn of fish ; and from a belief that the Dippers destroy the ova of salmon 
and trout, they are in ninny places exposed to a considerable amount of iicrseciition, 
although it appears rather uncertain whether they are really guilty of the offence 
imputed b> them. 

'I'hei nests are formed of moss, firmly matted together, and are completely domed 
oVer, with only a hole in one side for the entrance and exit of the birds. Within 
this tjuire is a second nest composed of grasses and lined with leaves. The nest is 
placed on the bank of the stream, sometimes amongst the roots of a tree, in a crevice 
of a rock, or in a hole in the brickwork of a bridge. The eggs are five or six in 
number, and of a pure white colour. The birds have two or even thr^e broods in a 
season. 

Only two 'or three other species of this interesting genus ore known. They are 
inhabitants of different parts of the world, but their habits are described as very 
similar to tho.se of the British bird. 

The last family of the Dentirostral birds is that of the Sylvida, or Warblers. In 
tliese birds the bill is ii-sually of moderate length, rather slender, generally broad at the 
base, and tapering towards tho extremity, with the tip of the upper mandible more or 
less curved downwards, and slightly notched. Tho nostrils aro situated at the base of 
the bill, in a membranous groove, with the opening uncovered; the wings are long, 
the tarsi usually lung and slender, and the toes variable in leng;th, the outer one united 
at the base. 
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This ftimily includes a great niynber of species, most of which are fine songsters, 
whilst some arc universally admired for the ‘’sjrightliness of their actions. They are 
all small birds, and generally of sober colours, although many of them are of great 
beauty. They are divided into five sub¬ 
families, of four of which wo have British 
representatives. • 

The first of these, the sub-family of the 
MotaciUince, or Wagtails, exhibits a certain 
resemblance to the I. arks, ^nd, indeed, 
includes some species which have b%en 
placed with these birds by some atthors. 

The Motacillinas have the bill moderately 
long, straight, and* slender, much com- ^ 
pressed, with the ridge of the upper mandi¬ 
ble straight to the tip, and then slightly 
curved; the tip of the upper mandible is 
notched. The wings (Fig. 243) arc long • 
and pointed; the secondaiies arc fr(>qiiently 
notched at the end, and the tcrtiaries very long and pointed, a character in which i 
these birds resemble the Larks. The tail is long, sometimes nearly twice the length 




Fig. 243.—^Wing of the Pieii Wagtail [Motaoilla Tarrellii). 

of the body, and it is to the remarkable jerking motion of this organ, that these birds 
are indebted for their common name of Wagtails. The tarsi are long and slender, 
covered in front by about eight scales, of which, however, only^the four lower imeg are 
usually to be recognized distinctly; the toes are rather short, the outer one generally 



Fig. 244.—Foot of the Gray Wagtail Fig. 245.—Foot of the Yellow Wagtail 

{MotaoUlmBoarula). {Budytea Jtayt). 

longer than the inner, and slightly united at the base to the middle one, and all the 
toes are armed with slightly curved and acute claws, of which that on the hinder too 
is sometimes very long. The Motacillin® live in meadows and pastures, frequently by 
tho sides of stroams and pools of water; they run swiftly, and have an exceedingly 
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graceful, buoyant, rapid, and undulating flight. On alighting upon the ground, they 
usually spread the tail, and whilst rufining along, they are constantly vibrating the 

body and tail in a very singular manner. 
Their fliod consists entirely of insects. Their 
nests arc made upon the ground amongst herb¬ 
age or stones,'-and they lay from four to six 
, spotted eggs. 

These birds are flund in both hemispheres, 
and are pretty generally distributed in all 
latitudes^ but many of them migrate regu¬ 
larly from the temperate to the warmer parts 
of the world on the approach of winter, and 
the majority appear to change their residence 
more or less, according to the season. Nine 
species occur in Britain, three of which belong to the typical genus MofaciUa. These 
are exceedingly elegant birds, of a slender form and very sprightly in their habits. 
They are found in abundancf in moist meadows, and in the immediate vicinity of 
water, tripping lightly and gracefully along upon the saml or mud. Their note is 
short and shrill, and is frequently repeated as they run about in search of insects and 
little worms, which constitute their food. They are frequently seen to capture 
insects on the wing, in the manner of the Flycatchers. They also often wade in the 
shallow water. • 

The commonest British species is the Pied Wagtail [MotacUla Yarrelliiy Fig. 247), 
which is elegantly varied with w'hite and black, and which was until very recently 




Fig. 247.~Head of the Pied Wagtail [Motacilla Tarrellii) in summer and winter plumage. 


confounded with the White Wagtail of the European continent (ilf. aU>a). The latter, 
whjch is very abundant on tlie continent, is raie in this country, and our bird is equally 
uncommon in most paits of Europe. The Gray Wagtail {M, boarula^ Fig. 242), is of a 
bluish-gray colour above, with the rump and the lower surfaco yellow ; in the summer 
the throat has a black patch. These birds produce two broods of young in the course 
of the Bummer. 

* 

Two other British species, the Budytes jUiva and B. Bayiy stand in the same relation 
each other as the Pied and White Wagtail above referred to,—the Budytea Rayi is 
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thecammon yellow Wagtail of this country^ and was Iftng supposed to bo identical 
with the common species of the continent, but the two species have lately been found 
to be distinct. They resemble the Motaeilla: in their habits. 

The Pipits {Anihm) make a close approach to the true Larks, and are commonly 
known under the name of Titlarks. ^They 
closely resemble the true Wagtails in their 
habits, walking and running upon the ground, 
in search of the insAts which form the piin- 
cipal part of their food. TheJ» also feej upon 

seeds. The commonest species in this country 
is the Meadow Pipit or Titlark {An\hus pra- 
tensis, Fig. 248), which is found abundantly 
in all parts of the country, generally, as iis 
name implies, in meadows; it is a permanent 
resident in Britain Another species, the Shore 
or Rock Pipit {A, petrosus) frequents the sea¬ 
shore and follows the retreating tide, in com- 
pany with tha amallor ■Wadiiig-birds, ii. aeaiah R(t- 
of small Mollusca and Crustacea. The Tree 

Pipit {A. arboreus), w'hich is a summer visitor to those islands, inhabits wooded distiicta 
and perches upon trees to a much greater extent than its congeners. Its nest, however, 
like theirs, is made upon the ground. 

The Mniotiltincey or Bush Creepers, form the second sub-family. They have a 
moderately long, acutely conical bill, with the ridge of the upper mandible nearly 
straight, and its tip slightly notched. Tho wings are long, and usually pointed, and 
the tail of moderate length: tho tarsi, which are covered with scales in front, are 
usually longer than the middle toe, sometimes neaily twice as long, and the toes are 
long and slender, the outer one u.sually longer than the inner. 

These birds are found in both honjispberes, principally in the warmer regions; but 

x'ral of the species, especially the American ones, migrate from the warm to the 
more temperate climates. In their habits they appear to be very uniform, residing 
principally in thickets and woods, and feeding on insects, spiders, and worms.» In 
search of insects and their larv®, and spiders, these birds, which are usually of 
diminutive size, creep about upon the bushes with great agilUy, examining ivery leaf 
with great care, and even poking their heads into flowers to capture tho minute insects 
which seek shelter amongst the petals. Thus Dr. Jerdon mentions that one of the 
common Indian species {Zoslerops palpebrosus) is often seen w'ith its forehead powdered 
with pollen, picked up during its inspection of flowers. , 

They are sociable little birds, generally keeping in small flocks, which are some¬ 
times associated with those of other species of insectivorous birds. Some of them 
build on the ground, in the centre of a thicket of bushes, others in bushes and trees. 
The nest is sometimes arched over, with a small hole in the side for the cnt-jance 
and exit of the birds, sometimes cup-shaped, and either placed in the fork of the 
branch of a tree or suspended upon the twigs. The same species sometimes appears 
to build in any of the three last mentioned positions; for the little palpebrosus, 

already referred to, is said by Mr. Layard to construct its nest “ in the fork of two 
branches,” whilst Captain Hutton describes the bird as building in thick hushes of 
Hibiscus, ox suspending its nest from the twigs of trees. He says the nest “ is not 
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placed on a branch, but is suspended between two thin twigs, to which it is 
fastened by floss silk, torn from thctcocoons of Bomhyx JIuttoni (Westwood), and by 
a few slender fibres of the bark of trees, or hair, according to circumstances. So 
slight and fragile is the little 6val cup, that it is astonishing the mere weight of the 
parent bird does not bring it to the ground ; and yet, within it, their young ones will 
safely outride a gale that will bring the woi'ghticr nests of Jays and Thrushes to the 
ground.” These birds have no regular song, but merely a feeble twittering note, which 
is constantly emitted whilst*they arc engaged in their searejj fo#food. 

The sub-family of thcPoitW, or Titmice^ consists of a number of diminutive, 
sprightly birds, which are found in'tboth ^ 
hemispheres. In these birds the hill is 
short, straight, and tapering, with the upper 
mandible quite d(‘8t)tiitc of the usual notabes 
at the tip. The nostiils are placed at the 
base of the bill, and usually concealed by 
the recurved feathers of the forehead. The 
wings arc aJiort, and the tail long ; the tlirsi 
rather''long and slender, distinctly scutcl- 
latcd in front; the inner toe is the shortest, 
and all the toes are furnished with strong, 
curved claws. 

These little birds, several species of which 
are well known in England under the 
names of Tits, ritmice, and lorn 1 its, are [Parmmajm'). 

ai'tive, lively, and courageous, and many 

of them aie adorned with exceedingly beautiful colours. They aic found principally 
in wooded countries, where they feed upon insects and larv®, which they capture 
both upon the bark and leaves of the trees and shrubs. In search of these they may 
be seen clinging in every variety of attitude to the branches and twigs ; and when 

thus engaged, from the spriglitliness of their 




whole behaviour, they are exceedingly pleasing 
objects They are often seen engaged in this 
manner in gardens, where they climb about 
the fruit-trees in every direction, and often 
destroy a good many buds in their search for 
insects contained in them. 

The Tits do not, however, cpnfino them¬ 



selves to insect food; they will readily peck at 
meat or even carrion, and Mr. Hepburn says 
he has seen the common Blue Tit {Farm 


coerttleus, Fig. 250) descend upon the incat'cx- 
F^. 250.—^Heado^he^Wue Titmouse posed in a butcher’s shop in the town of Had¬ 

dington. The Great Tit (Farus majors Fig. 
249), which is itself less than six inches in length, is said even \o kill small birds by 
repeated blows upon the head with his sharp bill, afterwards peeking out and eating 
the brains of his victim. They also eat seeds of various kinds, especially during severe 


weather, when they generally approach the habitations of man to pick up any of the 
ntimerous fragments of food which are always to he found about houses. 
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These birds build their nests in various sitiyitions, sometimes on the branches o. 
trees, sometimes in cavitii's in walls, or in the hbllows of trees,—the latter tlicy arc 
said to enlarge for this purpose in the same way as the woodpeckers. The nests are 
• usually formed of grass and moss, and lined with hair and’feathers. The eggs aie nume¬ 
rous, usually from six to eight; but the little Blue Tit lays sometiines as many as 
twelve eggs. During the period of incubation, and after the young are hatched, tJiesc 
diminutive creatures exhibit the greatest courage ^n defence of tln ir progeny, attacking 
birds much larger than then'«clves whom they maj- suspect bf ncfaiious designs. The 
female will sometimes remain oi> the nest until a person has introduced the hand, 
when she produces a hissing noise, and pecks aflho intrudci with great violence , in 
fact, Mr. Yarrell says that the boys in* some counties give the name of Billy Biter 
to the Blue Tit, “frqpi a vivid lecollcction of certain impressions made on their 
fingers.’* » 

Our British species arc vCry generally distributed over 1.ho continent of Europe, 
and most of them are exceedingly common biids in this country. The only species 
that can he called rare in Britain is the Crested Tit {Iranis ermtaim), a beautiful little 
bird, in which the feathers of the crown are c'iongaled si^ as to form a conical crest. 
The liOiig-tailed Tit {Meustura enudaia), wliich is also a common species, is rendered 
remarkable by the great length of its tail, which is at least twice as long as that of 
any other native species of the group. 

One of the British species, the Bearded Tit [Calamophilus biarmiewt). is remarkable 
from its constantly inhabiting the neighbourhood of water, living amongst the reeds 
and sedges of the margin. It feedi? to a considerable extent upon the seeds of these 
plants, and its stomach forms a muscular gizzard which the true Tits do not possess; 
some authors have therefore proposed its ri-moval amongst the Conirostial buds. It 
also eats insects, in search of which it climbs about upon the upright stems of the 
reods with great facility, and a good deal of its food appears to consist of small shelled 
MoUuscu, of the genera Succinea and Pupa, with which its crop has been found 
Qpmpletcly crammed. These arc sw’allowod whole, but the shells are soon broken up 
by the action of the gizzard. The nest of this species is built amongst the thick 
herbage close to the ground, without being suspended. 

The exotic species of this group closely resemble our British species in their habits^; 
in warm climates they appear generally to prefer mountainous distiicts, some of the 
Indian species being commonly found at 
an elevation of more than seven thous¬ 
and feet. 

In the sub-Camily of the Eyythacina 
or Ilobins, the bill is rather short, slen¬ 
der, tapering, somew^hat conical, and 
depressed at the base, with the ridge 
of the upper mandible nearly straightj 
slightly decurved at the tip, which 
is very indistinctly noticed. The gape 
is more or less distinctly furnished with 
bristles. The nostrils are of on oblong 
form, placed in the anterior part of a membranous groove, the bas.al portion of 
which is feathered. The tarsi are usually long and slender, compre^'sed and covered 
in front with a single long plate, in which, however, the divisions of the scutella are 



Fig. 251.—Head of the’'Wliincliat (Saxicola 
rubeti-u). 
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often distinctly perceptible ; and thc^toca are of moderate size (the hind toe and claw 
being usually the largest), covered •Svith scutella and armed with rather large, curved, 
comjiressed, and acute claws. 

The Robins are for the ^ most part inhabitants of the Eastern Hemisphere, in all 
parts of which they occur. They feed principally upon insects and worms, for which 
they search in every direction, some seeking their food mostly upon the ground, 
amongst stones, fallen leaves, &c. ; ^whilst others frequent woods, and find their insect 
prey upon the branches ^)f trees and shrubs. Several ^f them often pursue insects 
on the wing. Tlicy also feed to a greater or less esetent upon fruits, and even upon 
secd^ ; and in severe weather inan;Pbf the species approach the abodes of man, and 
pick up indiscriminately any fragments of food that may fall in their way. Their 
nests are large, and carefully lined with soft materials ; their gggs are generally of a 
pale-hliie colour. , ^ 

Nine species of this group have been found in Britain, of which three are perma¬ 
nent residents in this country, three visit us to pass the summer, and three are found 

here only as occabional visitors. The most 
famiharly-known of all the species, — the 
charming little Redbreast {^Krythacus rubecnla^ 
Fig. 252),—^belongs, as is well known, to the 
first-mentioned series ; but in the more north¬ 
ern countries of Europe it is a surmtier visitor. 
It is a permanent resident in all temperate 
parts of Europe, and occurs in Asia Minor and 
the north of Africa, In all European countries 
it is a universal favourite, and its familiar 
names in most languages are expressive of the 
affection with which it is regarded. The prin¬ 
cipal cause of this is to be found in the boldness with which the Redbreast approaches 
human habitations ; of all the small birds he certainly exhibits the least dread of man, 
and when a severe winter renders his chances of obtaining food in the open country 
rather precarious, he seems to lay aside all fear, and, with very little encouragement, 
^ill enter the cottage and pick up the crumbs, without appearing in the least discom¬ 
posed by the presence of the cottager's family. The appearance of the Robin is also 
greatly in his favour^; his air and movements are exceedingly sprightly, his eye is 
very beautiful, and when he ventures into close quarters with his human friends, he eyes 
them with a peculiar turn of the head, and a mixture of confidence and doubt in his 
whole aspect which are exceedingly amusing. 

This boldqcss and confidence in man attends the Robin even during the breeding - 
season. Iii general the nest is built on a bank amongst bushes, or in a hole of a wall 
or decayed tree; but several instances are on tecord in which the birds have built and 
brought up their young in outbuildings, which were constantly visited by their owners ; 
a^d during the completion of the Crystal Palace at Sydenham in 1864, several Robins 
lived in the interior of the building and made their nests in the holes of the large roots 
which were employed in the formation of the banks at the south end, notwithstanding 
the constant passing and repassing of the workmen, and the almost deafening noise that 
was continually going on. The nest is composed externally of moss, dead leaves, and 
dry grass, and lined with hair and occasionally feathers. The eggs are usually five or 
six in number, white, with pale reddish-brown spots. 










Fig. 252.—Head of the lledbicast {Ery~ 
thacus 7 uhecula ). 
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As a general rule and especially during the ^reeding season, the Bobin is a most 
pugnaoioua little fellow, attacking and driving off all the small birds from the neighbour¬ 
hood of his favourite resort. He has even been known to assault oats, when they have 
approached too near his home. He sings very sweetly, and according to White, through 
the whole of the spring, summer, and autumn. He is also said to sing even in dull, 
lainy weather, when almost all other song-birds are silent. 

Another resident species is the Hedge Warblty or Hedge Sparrow (^Accentor modu- 
laris, Fig. 263), an cxcecd’ngly abundant and generally distributed species, which is 
constantly found about hedgerow« and in gardt,^. Like the Bobin, this bird also 
approaches the houses in winter in search of fd|||^ and it appears to be a gentle and 
interesting little creature. It has none^ 
of the pugnacity of ^ its red-breastt’d 
relative, and when the two come into 
collision, which is not unfrcqucntly the 
case, the Hedge Sparrow is always 
foiccd to give way before his impetuous 
assailant. It builds its nest of green 
moss, tine roots, and wool, and lines it 
with hair, generally placing it low down 
in a bush or hedge. It is one of the 
first birds that builds in this country, 
its nest being generally completed early 
in March, and as the hedges at that season are usually bare of leaves the nest is verv 
easily discovered and frequently becomes the booty of some birds’-nesting boy; indeed, 
as Mr Knapp observes, the eggs of this bird are always found in such numbers on the 
stiings of these young robbers that it is a wonder the species is not altogether extirpated. 
The eggs, which are usually four or five in number, arc of a delicate greenish-blue colour, 
without any spots, and the birds generally rear two broods in the season. The song of 
the Hedge Sparrow is sweet, but w'eak and short, exhibiting very little variety,—it is 
continued ne.arly all the year round. A largt'r speeies, the Alpine Accentor (Accentor 
alpinus), which is common over a considerable portion of Southern Europe, has also 
occurred, but very rai’cly, in this country. It is terrestrial in its habits, passing the 
summer in high mountain districts, where it builds its nest amongst stones or in cavi¬ 
ties of the rocks, and only descending into the valleys when the Elorms of winterVender 
its longer sojourn in its elevated home impossible. 

The third resident British species of this group is the Stonechat (Saxicola rubicola)^ 
which, howevjr, is a migratory biid on the continent of Europe, It is a rather 
sraihler oird than the Robin, and is commonly found upon commons and^heaths whicli 
are partially covered with furze or brushwood. It is in almost incessant motion, 
flittiqg about from one bush or stone to another, or perching upon some elevated part 
of a biLsh or stone, and dashing off like a Flycatcher to capture some passing insect, 
and then returning again to its former perch. When thus engaged these birds a. to 
very noisy, and from this the common name of Stonechat or Stonechatter is derived. 
I'hey also possess a short but pleasing song. A very similar but migrating species Is 
the Whinchat (S. ruletra). Its English name is derived from the groat partiality which 
the bird evinces for furze bushes, which in many places are called w/im. A third 
and larger species, the Wheatear (S. t'ja,inthe^ Fig. 254), is also a migratory bird, 
arriving in great numbers upon our southern coasts about the middle of March, and 



Fip. 253.—Head of the Hedge Sparrow [Accentor 

modularts) • 
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leaving again for the south towards Uw end of September. Towards the end of July, 

— the Wheatears begin to as¬ 



semble in great numbers upon 
the downs of our southern 
coast; and as they are then 
in first-rate condition and 
greatly esteemed for the table, 
tlfcy are captured in immense 
quantities by the shepherds 
who attend to the numerous 
flocks in those districts. Some 


Fig. J6}.'—Head of the Whc'itcar {Saxieola (fnanihe). 


idea af the havoc made 
amongst these little birds 


during the months of August and September, may be obtained from the fact, that as 
many as eighty-four d(» 2 en have been taken by one shepherd in a day ; and according 
to Pennant the number annually caught in the neighbourhood of Eastbourne, in 
Sussex, amouted to about 18-tO dozen. The mode in which they arc taken is singular 
from its simplicity. A chamber is formed by cutting out an oblong piece of turf, 
which is then laid over the hole formed in the opposite direction, so as to be supported 
by its ends; and two passages are also cut in the turf leadi ng into the chamber. 
I hrough these the birds run for shelter at the least alarm; but in the middle of the 
chamber a small upright stick is placed supporting two running loops of horse-hair, 
so arranged that it is almost impossible for a bird to run through the chamber without 
getting his neck into one of the nooses. It is said that one shepherd, with the assist¬ 
ance of his lad, will attend to from five to seven hundred of these snares. 


The other three British species of this group are the Ecdstarts {Jtuticilla), of which, 
however, two are only occasional visitors to this country. The third, the common 
lledstart {Ruticilla phaniew a), is a regular summer visitor, but never occurs in gre.^t 
abundance. In its general habits this bird resembles the Redbreast, and feeds like it 
upon insects, worms, and fruits. The name of Redstart, applied to this bird, is in 
all iision to the red colour of its tail, and the constant jerking motions'of this organ 
with which it accompanies its changes of position. The Redstart is particularly paitial 
to walls, especially if old and covered with ivy. It often builds its nest in holes in 
such situations. It also breeds in the holes of trees, and not unfrequently on tho 

ground. The eggs are usually from four to six in number, and of a uniform greenish- 
blue colour. 


The exotic species of this group appear to be most abundant in Asia, and a great 
number are fjund in India. One of these, the Kittacincla maeroura^ is described as a 
most splendid songster, almost, if not quite, equal to the European Nightingale; in 
fact, it is denominated tho Indian Nightingale by some naturalists. It inhabV .3 the 
recesses of the forests, and, like the Nightingale, sings during the night. Mr. Blyth 
sfates that many thousands of these birds, which are called Shutnda by the Bengalese, 
are kept in cages in Calcutta, and that it is the universal practice to darken iJieir 
cages by wrapping them round with several folds of cloth, enough, as he observes, 
‘‘ to stifle the luckless captives in this climate, though, it must be confessed, they sing 
most vigorously while thus circumstanced." He adds, “ It is a practice of the rich 
to employ servants to cany about their Shkmhs and other birds, and the 
iiuml^ which are thus borne about the streets of Calcutta is astonishing ; the poor 
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birds are shut out from all light and air, like Mahommodan ladies enjoying their 
evening drive, but they nevertheless sing forth*mo8t lustily and melodiously.” Mr. 
"Tickell also describes the song of the bird, when hear^ in its native forests, as won¬ 
derfully beautiful. He says, “ The strains sweep with a gush of sweetness through 
the enchanting solitudes which this birt^ makes its favourite resort, at times when 
other birds are silent in rest; and in unison with tho surrounding scenery, in which 
nature seems to have lavished every fantastic indention o^ beauty, the effect produced 
upon the mind and ear San alone be appreciated by those who diavc witnessed the 
magnificence of a tropical forest.*' • A 

Another Indian species, which hjs a bc*iful song, is the Dayal [Cop^yehus 
saularis), which, according to Mr. Layard, is called the Magpie Itobin by the English 
residents in Ceylon, where it is regarded with the same jntcrest accorded in Eui ope to 
its red-breasted relative. In India it is constantly caged, both for tho sake of its 
song and for another quality, in the possession of which it also resembles our Eobin, 
its pugnacity. Fighting the tame biids, according to'Mr. Hodgson, is a favourite 
amusement of the rich ; and he add.s, that jio game-cocks can contend writh more 
energy and persevcr.ince than these little birds. The •^ame author states that tho 
professional bird-keepers take advantage of this pugnacious disposition in their pots 
to make them instrumental in the capture of their wild brethren. During the spring 
it appears the male birds are continually challenging each other, and as soon as one 
has uttered his note of d(‘fianc(‘ it is answered hy another, and these altercations 
usually end in a battle. Tho bird-kcepcT accordingly carries a tame male on bis | 
hand to the nearest garden or grove, when the bird at his bidding niters his challenge, | 
and if this is answered by a wild bird, the tamo one is immediately slipped, and a 
desperate combat commences, in tho course of which the man easily secures the wild ' 
bird, the tame one actually assisting in the act, by holding his opponent with his bill i 

and claws. ! 

Another species, the Thamnobia fulienta, or Indian Eobin, even exceeds his 
European representative in boldness and familiarity ; it is always found about houses, 
which it fiequcntly enters, and is a great favourite both with the natives and the j 

European residents. | 

Of the few Aiperican species we need only notice the Blue Bird of the United StaJes j 
{Suilia Stalin) ^ which in its general form and habits closely resembles our own^Eobin, j 
whose place he appears to take in the aftections of the country piJople in America. Tho 
Blue Bird is essentially a summer bird in the United States, and in winter a consider'- 
able portion of the species appears to migrate southwards, as at this season it is very 
common in th% West Indian Islands, and the tropical parts of America. That some ' 
do not undertake such a distant pilgrimage, however, is proved by the fket that a few 
generally make their appearance in their summer haunts whenever a few days of mild 
weather occur in the course of the winter. The song of the Blue Bird is described as 
being sweet and pleasing, and appears to he greatly admired in the States. It builds in 
the holes of trees and similar situations, and lays five or six eggs of a pale blue coloftr. 

Its food consists for th* most part of insects and spiders, but occasionally, especially in 
the autumn, this diet is varied with fruits of different kinds. 

The typical sub-femily of the SylvincPy or True Warblers, presents a very close 
resemblance in its general characters to the preceding^ group. The hill is of the 
same form, but generally a little longer and less depressed at the base, and the 
notch in the upper mandible is usually rather more distinct. The nostrils axe 
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basal, placed in a membranous groov 4 >, and frequently fumisbed with an opercular 
scale. The tarsi are rather long and itlender, covered in front with distinct scales. 

In their general form these^birds are loss robust than the Erythacinse, which, how* 

r, they resemble in many respects. 

_ They arc active, lively birds, which gene- 

t rally inhabit trees and bushes, where they 
for the insects which constitute their 
principal food. These they not unfre- 
out'ntly t..kc on the wing in the manner of 
P'lycatchcrs. They also feed upon 
fruits, and some of the species also eat 
A' small seeds. Their ^ncsts are very neatly 

constructed, and generally cup^shapod; 

Fig. 265.-Hcad of tbV Niphtmpale {Philomela their eggs usually vary from five to eight 
luknmu). in number, and they rear two broods in 

t!io season. They arc gener.'illy gifted with great power of song, some of them, such 
as the celebrated European N'ghtingaio [Philomda Imdnw)^ being pre-eminent in this 
respt'ct. Like the majoiity of insectivorous buds, those which occur in the temperate 
and colder climates are generally migratory in their habits, the English species, ivith 
the exception of tw'o, arriving with us in the sjuing and leaving us agaiu in the 
autumn for the more genial regions of the south. They arc found in both hemispheres. 

We shall be compelle d only to notice a very few' of the most remaikablc of the 
numerous species belonging to 
this group, of which no less 
than fifteen have been recorded ^ n 


Fig. 265.—Head of tbo Nightingale {Philomela 
luscintii). 
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this group, of which no less 
than fifteen have been recorded 
as British. And fiist amongst 

these we must refer to the I - ^ 

Nightingale {Philomela lusdnia, ^ ~t 

Fig. 25G), winch has been tlu' 
theme of admiration with poebs 
and writers of all classes from ' 

tiiro immemorial, and is cer- ~ - 

tainly the most cchiirated of all ' 

song-bft’ds. This bird, which, C'' * 

notwithstanding its beautiful 

notes, is perhaps as dingy and * T,,, . 

, 1 • Fitr. 256.—NigbUiigale {Philomela hitnnia). 

homely in its appcaranc.c as any 

of the inhabit^ants of the air, is a migratory bird in this country, where it arrives 
about the middle of April, and it is remarkable that the course of its migration appears 
to be in a direct line from south to north, for it is never heard in the most wc|fern 
parts of the kingdom (AValcs and Cornwall), nor are any instances on record of its 
oc<c^rrcnce in Ireland. Its migration towards the north is also limited in a singular 
manner; in the eastern parts of England it is said never to proceed much further 
north than the city of York, \vhilst on the west it has been heard near Carlisle, and 
yet we have no reliable evidence of its oceprrence even in the south of Scotland. This 
is the more remarkable, as on the European continent the Nightingale extends its 
migrations into Denmark, Sweden, and the corresponding portions of Bussia. 

From the moment of their arrival in this country, the males, which precede the 


Fig. 25(5.—NigbUiigale {Philomela luennia). 



THE NlOpTlNOALB-^THB BLACKCAP. 


581 


females by a few days, comineuce their song^ and eoutinuc it until the young are 
Latched, which generally takes place in June. Suring the whole season-of incubation 
jthe male sings at intervals during the day, and also serenades his mate in the night, 
when most other birds have retired to roost. It is probably to this habit of pouring 
forth his melody in the stillness of the night that this bird is indebted for some of his 
reputation, and there are not wanting some authors who have insinuated that several 
others of our native birds, if heard under the sa^e circumstances, would be considered 
fully equal, if not superior^ to the Nightingale. NeverthAesa there is no doubt that 
whether by day or night the Nightingale is a most charming songster, and we can 
easily sympathize with the enthusiasin which prompted old Izaak Walton to express 
his admiration of the bird in the foliow'ing quaint terms :—“ But the Nightingale,” 
says he, “another of my airy creatures, bieathes such sweet loud music out of her 
little instrumental throat, that it might ruaki? mankind to think that miracles are not 
ceased. He that at iuidni|ht, when the very labourer sleeps securely, should hear, as 
I have very often, the cleai airs, the sweet descants, the iiatui al rising and falling, 
the doubling and redoubling of her voice, irii^ht well be lifted above earth, and say, 
‘Lord, what music hast thou provided for the saints ii^Heaven, when thou aiibidest 
bad men such music on earth.’ ” 

The Nightingale frequcaits woods, plantations, and hedge-rows, and is by no means 
uncommon in the great maiket gardens in tbc viciiiil.y of Ijoudou. It appears to prefer 
(htnuj^Iocalities. The nest is made of leaves, with a little grass or a few rushes; genc- 
ra^y^aced in hollow on the ground, and lined with a few fine roots ; hut the whole 
is 8Q loosely constructed that, according to Mr. Yarrcll, it is necessary to tie it round 
several times with string before attempting to remove it from its position. The eggs 
are four or five in number, and of an olivc-biown colour. 

Great numbers of these birds arc kept in confinement, and a good Nightingale 
fetches a high price. The biid-catchers are always on the look out for the arrival of 
these birds, as the males, if caught immediately, before tliey have paired, are far more 
likely to survive than if their capture is delayed until after they liave provided them¬ 
selves with partners; in fact, in the latter casi', tlio birds usually languish and die. 
The bird-catchers sometimes put out the eyes t)f young Nightingales, taken fiom the 
nest, from an opinion that they sing better wlien thus deprived of the benefit of ligVt; 
but there appears to be no reason to believe that this cruel practice has any effect upon 
the bird’s vocal powers. i * 

Another beautiful songster belonging to Ibis group is tbc Blackcap {Curruca at)i- 

vapiUa, Fig. 257), which also arrives in this 
country m the beginning or middle of April. 
By many people the song of tl^s bird is con¬ 
sidered equal to that of the Nightingale, and 
there is no doubt that the Blackcap is one of 
the finest of our native song-birds. The male 
is readily distinguished by his jet black h^d, 
from which his ordinary name is derived. He 
is said to assist in the business of incubation 
to a greater extent than the males of most 
small birds, and, in some instances, has been 
observed to sing .whilst thus occupied; in fact, 
a writer in the Magazine of Natural History states, that he has several times been 



Fi^. 257.—Head of the Blackcap {Cun~iica 
atnmpilla). 
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guided to the nest of the Slackcap by hearing the male singing whilst sitting on 
the eggs. Like the Nightingale, thisi bird frequents woods, plantations, hedges, and 
gardens; but the nest, instead of being placed on the ground, is usually fixed in a 
bush, at a height of two or thi'ce feet,—it is formed of bents and dried herbage, and 
lined with fibrous roots and hair. The eggs are usually five in number, of a pale 
greenish-white colour, mottled and spotted with light and dark brown. Although shy 
in a state of nature, the Blackcap becomes familiar in confinement, and will take his 
food from the hand. This«consists of insects and fruit, ^nd the bird is said to be 
particularly fond of raspberries and currants. „ 

Tliree species nearly allied to the Blackcap arc also found in this country—they 
are the Garden Warbler {Currnca horte)i.\i,s), loo Whilethroat (C. dneren)^ and the 
Lesser Wliitethroat {C syh'iella). They all resemble th(' Blackcap in their habits, are 
lively and intcresiing birds, and possers a greatei oj le.ss power of song, the first- 
mentioned spc'cifS especially Ix'ing a very pleasing songster* 

The other Biilish syiecics have but little mont in Ihoir song, although it is fre¬ 
quently soft and agreeable. The Grasshopper Warbler {SihilLtrix locusieHa) is so called 
fiom the peculiar chirping note like that of a Cbieket, which it is incessantly emitting. 
The genus Culmodyia includes some species which are always found amongst the reeds 
and sedges of tlie banks of rivers; and the nest of one of these, the Heed Warbler 
(C. antn<1iiacea)y is a very elegant, conical, enp-shaped structure, beautifully supported 
by the stems of three or four leeds, lound which the inateiials of tJie nest arc woven. 
The Dartford Waibler {MiltzopJnlus J)artfordu)isii), so called fiomits having been Hist 
discovered near Dartford in Kent, is noted for its g.'oat partiality to fuize, Mhen^O it 
3 S called in some places the Furztdmg or Finze AVieu. It is one of our permanent 

ic.-'idonts, and mabes a slight cup-shapc'd nest of dried 
heibago in the thickest jiarls of furze bushes. The 
birdt) of the genus Syh'ia form their nests on the 
ground, constructing them of moss and grass, and 
coveiing them with a dome, so that the nest often 
pie.'-ents the appearance of a large ball, viith an 
opening on one side. 

The little Golden-crested Wren or Kinglet {Itcgu- 
Ins cridatus, Fig. 2-58), the most diminutive of our 
Fig. Head of the Golden- native birds, is also a member of this group. It is 
crested Wren [liigulub aWatm). three inches and a half in length, of a yellowish 

olive-green colour above and yudlowish gray beneath ; and the crown of the head is 
adorned with a beautiful orange-yellow crest, which is bordered on each side with 
black. This tdiarining little bird is a permanent resident in this conntry, to which, 
indeed, it even appears to migrate in considerable numbers in the winter from the cold 
countries of the north of Europe. It is generally found in fir woods, and is exceedingly 
sociable in its habits, associating not only with its own specic.s, but with several other 
insectivorous birds, such as the Tits {Parina;) and Creepers {Certhinee). In its manners 
it bears a very close resemblance to the Tits, exhibiting great liveliness, hopping from 
branch to branch, and clinging to the twigs in variou.9 po.sitions, sometimes even back 
downwards, whilst searching for the small insects which constitute its principal food. 
Its nest is an elegant little cup-shaped structure of moss, frequently lined with 
feathers; it is suspended from three or four twigs of the fir trees, amongst which the 
.bird generally lives, in such a manner that the branch serves to shelter the opening. 
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The female lays from six to ton eggs, and wh^e sitting on them she is exceedingly 
bold, allowing herself to be looked at withoixt quitting tho nest. When the young are 
•hatched she still retains her confidence j and Colonel Montagu fixund that on keeping 
a nest with eight young ones in a room the female tended them with great assiduity, 
whilst the male would not venture into the room. His partner, however, would feed 
the young ones whilst tho nest was hold m the hand; and the number of visits which 
she made to them in the course of the day was ■x^ory extraordinary, she came once in a 
minute and a half or two minutes, or an average about ?hirty-six times in an hour; 
and this for fully sixteen hours an the day. The song of this little bird is soft and 
pleasing, not unlike that of the common Wren. Two other species of Kinglet have 
been found, but only occasionally in tJis country. 

The habits of most of the exotic species of the group arc very similar to those of 
the indigenous birds to which we have just filuded, but we must refer to the inge- 
, nious little Tailor birds of the East Indies, whose nests are perhaps more singularly 
constructed than those of any other birds. 

The Tailor Birds, w^hich belong for the most part to the genera Orthotomua and 
Primaj usually pick up the dead leaf of a tiee and iTgulaily sew it to a living leaf by 
Ac edges, thus forming a sort of jiendulous jxmch, w’hie^i is of 
course supported by the foot-stalk of the leaf which is still 
attached to the parent tree. In some cases, howevei, they 
employ two contiguous living leaves. The thread cmjdoyed in 
this operation is in some cases spun from raw cotton by the 
bird, in others common cotton thread is made use of, and some 
nests exhibit both these materials. The i)oueh thus formed is 
left open at the top, and the hot lorn is oeeujiied by the ni'st 
itself, M'hich is usually composed of cotton and llax, niMtly 
woven together and lined wdth horse hair. In these ingenious 
little cradles the Tailor Birds lay their eggs and hung up their 
young, secure, from the slenderness of their e,oramunicati(»ii with 
the tree that supports them, from the attacks of the monkeys, 
snakes, and other enemies, who would otherwise freqiiiiitly 
destroy their hopes. Their food consists of insects, which the)' 
capture either upon the baik and leaves of trees, or upon the 
ground. The ]>njmoic(s are also rmuarkablc for the eon.struction, 
of their nests ; they live in corn-fiedds, and amongst other tall 
graminaceous plants, tho steins and loaves of which they sow 
togetlier with threads formed of different materials. One of 
these birds, the Drymoiea cursitans, is abundant in India, and 
another, the Drymoiea cysticola, inhabits the south of Em ope. 

The^Tailor-hirds, and Drymoiea, belong to the sub-family Malu- 
ritice of Mr. G E. Gray. 

SUB-OUDBR III — TeNUIROSTRES. * 

General Characters. —In the group of Tenuirostral birds the hill is always 
slender, although very variable in its length and form, being sometimes perfectly 
straight and sometimes much curved. The tip of the upper mandible is usually entire 
and acute. The to^ are elongated, especially the hinder one, and tho outer toe is 
usually more or less united to the middle one at the base. 
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The leading character of these bifds consists in the slenderness of the bill; but 
many of them certainly present an ef^ccedingly close resemblance, even in the form of 
this organ, to the birds of the preceding section. Like them, also, their food consista 
principally of insects, which,'’ however, they generally capture on plants and trees, 
rarely on the wing or on the ground. The majority are d(‘stittitc of the peculiar 
arrangement of the lower larynx, by which the beautiful songs of the Dentirostral 
birds are produced. , 

Diwisions, —^This grotlp may bo divided into five great families.- The first of 
thci^, the family of the Cn-ihidtc or Cn'cpers, ineludes a gioat variety of forms, 
and the characters by which it is circumscribed are exceedingly vague; it may, in 
fact, almost be regarded as a receptacle for ali the Tcnuii'ostral birds which will not 
enter any of the other families. 'I’hc bill in these birds is more or less elongated, 
slender, and slightly arched; the tip'‘i»f the upper mandible is acute, and usually 
entire; the nostrils arc placed at the base of the bill, in a small groove, and coveredf* 
by a membranous scale. In the form and structure of the wings and feet, these birds 
exhibit many varieties; but th(' legs are usually short, and tlic toes long and furnished 
with strong curved claws ^’ho trachea in these birds is furnisbod with an apparatus 
for singing, and many of the species have a sweet song. The name of Creepers, given 
to these birds collectively, indicates the mode of life of most of the species; they seek 
their insect food by running about upon the trunks and branches of trees, very much 
in the manner of the Woodpeckers. With very few exceptions, they arc all of small 
size. 


* 

I 


Of the numerous sub-families into which the' Corthidm arc divided, that of the 
TroglodytincBy or Wrens, approaches nio.st closely to the preceding sub-order ; in fact, 
our common Wren has often been placed by the side of the Golden-crested Wren 
ai»ongst the Sylvida*. In tliese birds the tarsi arc long and slender; the toes are long ; 
the outer one longer than the inner, and slightly united to the middle toe at the base, 
the inner one being free. 'J'he bill is u.sually slightly curved, and the tip of the upper 
mandible is entire The wings arc short and rounded, and the tail, which vaiies 
eonsidcrably in length, is usually rounded at the extremity. 

This group includes at once tlie largest ,and smallest members of the family— 
namely, the diminutive Wrens and the Australian Lyre-birds, which in bulk, and to a 

certain (‘xtent also in appearance, approach 



the Gallinaceous birds. In their general 
habits the Troglodytinae agree closely with the 
common Wren {'I'roglodytes vulgaris. Fig. 260), 
and a short description of the manners of this 
bird will consequently furnish a very fair 
notion of those of the rest of the group. This 
diminutive creature, one of the smallest our 
British birds, as it measures only about four 


Fig. 260.—Head of the Wren inr'hes in length, is familiarly known to almost 

(Troglodytes vulynnu.). everyone. It is an aqtive, lively little bird, 

and appears to share with the Kobin in the affections of country people. It frequents 
hedges, gardens, and bushy places, flitting from bush to bush with a direct flight, and 
feeding principally upon insects of various kinds, and also occasionally upon seeds and 
fruits. In spring and summer the male has a very sweet song, which is exceedingly 
and rich, especially when wc consider the smallness of the pip© producing it. 



THE WRENS. 


585 


These birds are very fmniliar, constantly app 'ojehing the habitations of man, although 
they do not exhibit the same degree of eonfidciKe as the Robin, but generally conceal 
•themselves very quickly when approachc'd too closely. Nevertheless in the winter, 
when cold weather renders it somewhat difficult to Itcep up the vital heat in such a 
diminutive body, these birds often roost in cow houses, for the sake of the warmth 
generated by the cattle. Most of them, however, shelter themselves in holes at this 
season, roosting in considerable numbers togett|.cr, so as to keep up the heat by close 
packing. For the same fnirposc they often frequent tHeir nests of the precc'ding 
summer; and it has even beci» said b^ some authors that the male occupies himself 
while the female is sitting with preparing several nests, to afford shelter to the brood 
in the coming winter. * 

The Wrens pair y,bout the middle of the spring, and early in April commence the 
construction of their nests. These arc plafod in very various situations, but prin¬ 
cipally in holes and crevices in walla, banks, and trees, and also in thatched roofs, 
amongst climbing plants, or even on the branch of a tree. The materials of which the 
nest is composed vary according to the situation in which it is built; thus, according 
to Montagu, “ if built against the side of a hay-rick, it is composed of hay; if against 
the side of a tree covered with white moss, it is made of that material; and with 
green moss, if against a tree covered with the same, or in a bank.” The nest is very 
large in proportion to the size of the architect; it is generally of an oval form, domed 
over at the top, and furnished with an opening either at one end or at the side. It is 
almost always lined with feathers. In this snug chamber the female usually lays 
from seven to ten eggs; but this* number, according to some writers, is often greatly 
exceeded ; and Mr. Macgillivray records instance's of no less than sixteen and seventeen 
eggs being found in Wren’s nests. The incubation occupies about ten days, during 
which the male frequently feeds his mate, and after the brood is hatched both parents 
are most assiduous in their attention to their young. According to some observations 
of Mr. Weir’s, recorded by Macgillivray, a pair of these birds were seen to visit their 
nest of young with food no less than two hundred and seventy-eight times in the 
course of the day. They produce two broods in the season. The Wren is a permanent 
resident in this country, and indeed all over Europe ; and is said to be more abundant 
in the northern parts of this continent than in the south. 

The House Wren of the United States {Troglodytes domestica) appears to be far 
more familiar than our native species. Jt constantly frequepts gardens, anff builds 
about the houses, or in little boxes placed oif purpose for it. It often selects curious 
places for the reception of its homo; Wilson mentions ono instance of a mower who 
had hung ujfchis coat in a shed, and left it for two or three days, finding that the pro¬ 
gress of his arm into the sleeve was interrupted by a mass of rubbish, vv'hich, on being 
extracted, proved to be a wren’s nest completely finished, and ready for the reception 
of tjjie eggs. The proprietors of the nest were by no means satisfied with this termi¬ 
nation of their laboiu'S, but followed the destroyer for some distance, scolding him 
violently for his unwarrantable interference in their household affairs. The Il^use 
Wren is said to be fay superior as a songster to our European Wren. Like our Robin, 
the male is exceedingly pugnacious, and attacks without hesitation birds of twice his 
size, who appear inclined to trespass upon the domain which he has marked out for 
his own. In these contests he is generally victorious. Ho has also a very strong 
antipathy to cats. Two or three other species are found in the United States. 

The most remarkable species belonging to this group are tho Lyre-birds of 



UO\J 


THE LYRE-BIRD. 


Australia, of which two species are now known, tho Menura superba (Fig. 261), 
doscribod more than fifty years ago^Ly Davis, and a recently-discovered species de¬ 
scribed by Mr. Gould under the name of Menura Alberti. The common Lyre-bir4 
{^Menura superba) has been arranged with very different groups by different authors, 
some placing it with the Gallinaceous birds, its apparent relation to which is shown by 
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Fig. 261.—Lyre-birds [Menura superba). 


the name Wood Pheasant sometimes given to it; others with the Hombills and the 
Hoazin amongst the Conirostres; and others, again, in the neighbourhood of the 
Thrushes. It appears, however, to be most nearly allied to the diminutive birds of 
the present sub-family. 

This mngular bird is about the size of a Pheasant, and entirely of a dull grayish- 
: but it is rendered very remarkable by the structure of the feathers of 
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the tail in the male. These *kre very long, and of three kinds. Twelve of them 
are furnished with slender distant barbs, which giyc them an exceedingly light appear¬ 
ance ; two others, placed in the middle of the tail, are furnished with short close barbs 
only on one side, whilst the most striking feature of alhis formed by the two external 
quill feathers, which arc very broad and curved into the form of an elongated S, so 
arranged as to present a close rcscmblance'in outline to the lyre of the ancients. 

The bird is supported upon long and tolerably strong logs, terminated by feet 
which, except for the abscqpc of membranes at the base ^ the toes, might easily be 
mistaken for those of a Gallinacjjous bird; and the Lyre-biid run? upon the ground 
with gjrcat facility, and, in fact, in many 7»f its habits bears no inconsidcrabh' resem¬ 
blance to many of the llasores. In othfr respects, however, it dilfers very widely fiom 
these. Its nest is a neat domed structure, composed of mosses, jonts, and stems of 
plants; and when it fs approached pretty clof^dy, which, from its extreme slune.ss, is 
by no means an easy matter, it is found to possess a varied song, lloth the sjx-cies 
arc found ijrincipally in the rocky gullies of New South "Wales, where they run 
through tlic bush with such swiftness that, according to Mr. Gould, th(*y arc the rnoBt 
difficult to procure of all the birds of Australia. They lly hut little, their wings being 
very short and rounded. ^ 

The SiUina, or Nuthatches, have the toes very long and slender, furnished with 
long, compres.scd, curved claws • Iho outer toe is longer than the inner one, and united 
to the middle toe as far as the first joint; the inner toe is also slightly united at the 
base. 

The little bird.s composing thi^ small group arc found principally in the Eastern 
Ilcmispliere, hut some occur in North Ami'rica, and a few in the forests of the western 
coasts of South America Tlie best known species is the Euiopcan Nuthatch {SUtti 
JHnropcca, Fig. 262), a small bird, 
rather more than five inches and a 
h alf i n Icngl h, whi ch occ urs, although 
not very abundantly, in many parts 
of thi.s country. 'J'be Nutliatcb is of 
a stout form; the general colour of 
the upper parts is a hluisb-gr.ay, of 
the lower parts light rcddisli-ycUow, 
with the sides brownish and the 
throat and cheeks white; from the 
b.i6o of the bill to the shoulders 
tliore runs a, black streak. It is a 
lively little bnd, which lives principally in woods, and runs upon the trunks and branches 
of trees in search of the insects which conceal themselves in the crevices of the hark 
This it is enabled to do by the great length and acuteness of its curved claws, and it is 
remarkable that it descends the trees liead foremost, a most unusual proceeding, in 
which the powerful hind toe must be of great service. Besides insects it feeds on the 
kernels of nuts, and even of chestnuts, w^hieli it fixes in some convenient crevice and tnen 
breaks by hammering* at them with its bill. In this operation the nut not unfre- 
quently slips out of the crevice in which ifhas beep wedged, when, according to the 
llev. W. T. Brce, the Nuthatch will catch it before it reaches the ground. 

The Nuthatch breeds in the holes of trees, very frequently selecting the deserted 
hole of a Woodpecker for this purpose. Montagu states that “ this hole is first con- 



Fig. 2C2.—Head of the Nuthatch {Sitta Huropcra). 



588 


THE CREEPBBS. 


tracted by a plaster of day, leaving ojily sufficient ronni for ilsnlf pass in and out. 
The nest is made of dead leaves, most times those of tho oak, which are heaped together 
without much order. The eggs arc six or seven in number, white, spotted with rust- 
colour, so exactly like those ot the Greater Titmouse in size and markings that it is 
impossible to distinguish a difference. If the barrier of plaster at the entrance is 
dcstrt^yed when they have eggs, it is speedily replaced ; a peculiar instinct to prevent 
their nest being destroyed by the Woodpecker and other birds of a superior size who 
build in the same situation.' No persecution will force thir little bird from its habita¬ 
tion when sitting; it defends ils nest to the last extre uity, strikes the invader with its 
bill and wings, and makes a hissing noise ; and after every effort of defence, wilj suffer 
itself to be taken in the hand rather than (j^uit ^ A second species of Nuthatch has 
been found in Europe, and tlie United States of America are inhabited by several 
species, but. llieii habits appear to be vefy similar to those of the common bird. None 
of them pos.wess any song. 

The Ctrthince^ or True Creepers are distinguished by having the toes very long and 

slender^ the outer toe, which is longer than the inner 
\ ^ one, united to the middle toe beyond the first joint, 

and the inner one as far as the first joint. The hind 
^ ^ is very long and slender, and all the claws are long, 

J 1 ' much compressed, and curved. The bill is usually 
I'lg. 2G3.-l'-oot of tl.p hnL n sl^'^der, and e.onsiderobly curved ; the wings arc 

Ciccpci {Ca(kia . long and rather rounded, and the tail is usually pretty 

long. The toes in many eases exhibit an cxtraorcMnaiy degree of mobility ; the hind 

toe may be jdaecd at right ^ —-— _ 

angles to its oidinaiy posi- - _ 

tioii, and all the toes may 'zzz ~ 

be twisted so as to reverse ' __7~ — ^ ^ 

the position of the claws. ^ 

This ariangcmcnt is of I' 

great service to the birds \ 

in their continual mnning ^^ ~ 

upon the bark of trees, on ^ 

which, like the birds of the 20t—Winy of the Brown Creeper. 




This anangement is of ^ v\ 

great service to the birds \ 

in their continual ninning ^^ ~ 

upon the bark of trees, on ^ 

which, like the birds of the 20t—Winy of the Brown Creeper. 

preceding groups, they #earch for the insects which constitute their principal food. The 
species are not numeious, but they occur in both licinispheres, although the greater 
part of them are inhabitants of the Old World. One species is found in this country— 
the Brown Creeper {Cert/ua familial is^ Fig. _ 


265). It IS a very small bird, measuring 

only about five inches and a half in length, 

including the tail, wdiich is rather elon- y 

gated. In running upon the trees it sup- 1 ■ ' 

poi^s itself by the tail in the same way as 

the Woodpeckers, and the quill-feathers of 

this organ are accordingly stiff and pointed 

at the extremity (Fig. 266). The bird is ^ 

generally distributed over this country and 265.—Head of Brown Creeper [Certkia 

the continent of Europe, and also occurs in famihana). 

North America. It frequents woods and makes its nests in hollow trees, constructing 
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Fig. 2G7.—Foot of Dendrocolaptee. 


.t of small twigs and grass, and lining it with wool and featlicre. It breeds earlj, 
usually in the month of April, 

and lays from seyen to nine __— 

eggs. Its song is said to be -_ 

pleasing, and not unlike that T - ~ 

of the Golden-crested Wren. _ _--r^ - _ 

A second European spe- 
cies, the Tichodroma murari({.^ . 

or Wall Creeper, socks its " ' ’ " 

insect food upon rocks and ^ . , 

,, „ ^ -1 • -L •. 1 - Fig. 266. — Tail of the Brown Crceiu'r. 

old walls, to which it clings 

in the same way the^ common Creepers do to the trunks of trees It biecds in clefts 
and holes in the rocks and walls which it ordinarily fjcqucnts. It is found only in the 
South of Europe, and always upon the highest mountains. 

The remainder of this family is composed of three groups of small birds, which are 
confined to the tropical portions of America. Of these the Dendrocolaptma;, or Tree 

Creepers, appear to take the place of the common 
Ciecpers in the vast loiests of the South American 
r I I ^~iTTT/* fBm rT-rr;^ continent. 'J'hey closely resemble the European 

Creeper in their habits, running upon the trunks 
and branches of trees in search of insects, which 
. they find in the crevices of the bark. In these 
♦ bird.s the outer toe is longer than the middle one, 
to which it is united for some distance from the base, tlic inner toe is short and slightly 
united; the hind toe is very long; and all the cla\rs are long, compressed, curved, 
and acute (Fig. 267). 

The structure of the ^ 

tail is remarkable from 
it.s adaptation to the 
climbing habits of the 

animal; it is long and t ^ 1 

broad, with the feu- 

thers stiff and pointed, ___ 

and in many cases the ^ ^ 

shafts of the feathers ~ ^ 

project beyond the 

webs. The^form of 

the bill is exceedingly 

variable, this organ h. 

bei^ sometimes about 

the musrtll of the head, ^"^8* 268.—Tleads of two species of Dondrocolaptinir. 

- , ^ f i .1 ® Dendrocolaptes. h Xiphorhynclius. 

and but slightly, 

curved; sometimes t^icc this length and curved at the extremity, and occasioifklly 
^ery long and slender, and strongly arched throughout. Examples of the two extremes 
arc hero represented (Fig. 268). The tip of the upper mandible is always entire. 

The tail feathers are also frequently pointed in another sub-family, that of the 
Synallaxinee, in which the outer toe is longer than the inner one, and united to the 
middle toe nearly as far as the first joint. The inner toe is slightly united at the base. 
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Fig. 268.—Heads of two species of Dendrocolaptinir. 
a Dendrocolaptes. b Xiphorhynclius. 
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the hind toe is long and strong, and tlfe claws arc strong and curved. The bill is not 
very long, slender, compressed, and pointed; and the tail is usually long and pointed. 
These birds are found, like thq Dendrocolaptinse, only in the forests of tropical America, 
where they capture insects upon the trees and bushes, and fiequeutly also visit the 
ground in search of worms, small snails, &e,. They arc remarkable for the large size 
of their nests, that of one species measuring three or four feet in length. It is placed 
in low trees or bushes, aqd composfJ externally of small sticks, so that at a little 
distance it looks like a twisted mass of stalks which has been accidentally thrown into 
this position. Internally it is divided by a partition into two chanibcis, one of which 
serves as an entrance-hall, the eggs being laidpupon a lining of feathers in the inner 
one. 

The last sub-family is that of the FurnarinoR or Oven-birds, in w’hich the outer too 
is but little longer than the inner, and only slightly united at the base, the inner too 
is entirely free. This group of small birds is very generally distributed over the 
continent of South America, and some species occur in the West Indian Islands. In 
their general habits the species resemble the Synallaxina;, seeking their food, which 
consists principally of insects^ both upon trees and bushes and on the ground, where 
they run and walk with great ease. They also occasionally feed on seeds. The species 
of the genus Cinclodes, inhabiting the west coast of South America, frequent the sea¬ 
shore, where they feed partly on small crabs and mollusca. Mr. Darwin says they arc 
sometimes seen on the tloating leaves of the Fucus giganUm, at some distance from the 
shore. A species of this genus, described by Lesson under the name of Furnarius 
fulii/inosuH^ is said to be so tame that it may be aSmost touched by the hand; and 
Pernetty, a French voyager, states that it will almost come and perch upon the finger . 
he adds, that in loss than half-an hour he had killed ten of them with a little stick, and 
almost without changing his position. 

The typical Furnat ii, to which the name of Oven-birds is propeily applied, build a 
very remarkable nest. It is constructed of clay, straw, and dried herbage of ditferent 
kinds, in the form of an oven, about six or eight inches in diameter, and with walls 
about an inch thick. The entrance is placed on one side, and the interior is divided 
into two chambers by a partition, the eggs being laid in the inner one. This curious 
neat is usually placed in a very exposed situation,—as, for instance, on the branch of 
a tree or the top of a paling. 

In the second famUy of Tenuirostral birds, the MeliphagidcB or Honey-eaters, the 
bill is rather long, curved, acute, and slightly notched at the tip; the nostrils are 
placed in a large groove; the wings have the first three quills graduated; the tail is 
long and broad; the tarsi short and stout; and the toes elongated, with fne outer one 
always united (+o the middle toe at the base. The tongue is long, protrusibic, and 
terminated by a little tuft or pencil of fibres, which arc of great service to the bird in 
extracting the nectar of flowers. They are usually destitute of any song. i 

These small birds arc for the most part peculiar to Australia, but some species are 
fou^d in New Zealand, New Guinea, and the adjacent islands. The habits of all the 
species are very uniform. They frequent the flowering shrubfc and trees {Emalypi% 
especially), visiting the flowers for the sake of the pollen and the ncctarcous juices 
secreted by them, and also in search of the small insects which arc attracted to the 
same situation by the same cause. Some of the larger species also feed upon fruits. 
Their nests are sometimes made in bushes, sometimes suspended from the extremities 
of slender twigs. They generally lay two eggs. 
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Mr. G. R. Gray divides tliesc birds into thnee eub-familics. In one of these, the 
MtUthreptviO!, the hill is short and conical, acute*at the tip, M'ith the ridge of the upper 
•mandible slightly curved and its tip usually notched ; and the wmgs are rather long, 
the fourth to the seventh q^uills being genoially longi*st. These birds are confined to 
the Australian continent. ^ , 

In the two other gioups the bill is long, slender, curved, and acute, with the tip of 
the upper mandible slightly notched. Of theses the typical sub-family of the Melipha- 
ffincc is distinguished by hi^ving the wings rounded, the fourth, ti{th, and sixth quills 
being the longest. • , 

These birds arc found in all the localities above-mentioned, and several of the New 
Zealand species are considerably larger than the ordinary run of the birds of this 
family. One of thesp, the Frosthetruidera Novee Zclandia:, the Poe Bird, or Tul of New 
Zealand, is about the size of a Thrush, of a line, glossy, black colour, with two small 
tufts of white feathers hanging down upon the sides of the neck. These white tufts 
have been compared to a pair of clerical bands, and taken in conjunction with the black 
idumage of the rest of the body, have obtainejJ for the Proathemadcra the name of the 
Parson Bird. It is a fine songster, and imitates every sc^iud that roaches its car, even 
learning to speak with great ease and fluency. It is exceedingly lively and restless, 
and feeds principally upon flies and small insects, which it is exceedingly expert in 
catching. It also eats worms and fi uits. Its flesh is said to be delicious. 

Another species peculiar to New Zealand is the PoyonornU lincta, which is remark¬ 
able for the great length of the ti^ts of feathers over the ears ; these are erected when 
the bird is alarmed, and give it awery singular appearance. 

A remarkable Australian species is the Friar Bird [Tropidorhynchus corniculatus)^ 
which has the head and neck bare of feathers, and a cuiious tubercle at the base 
of the bill. Its voice is loud and very singular, some of its notes having a certain 
degree of resemblance to particular words, and severai of its colonial names, such as 
Poor soldier, Pimlico, and Four o'clock, have been derived from these notes. Its name 
of Friar-bird alludes to its bare head, and the same character has obtained for it the 
denominations of the Monk and the Leather-head. 

Our illustrations, derived from the magnificent work on the Biids of Australia, by 
Mr. Gould, give representations of two common Australian species of this group, Ahc 
New Holland Honey-eater {Meliphaga Nova HoUandia, Fig. 269), and the Wattled 
Honey-eater, or Brush Wattle bird {Anthochara carunculata^ Fig. 270). Ttc latter 
bird frequents the Banksias, when these are in flower, and as the occuirence of these 
trees is a sign that the land is not good for much, Mr. Gould observes that the note of 
the Wattle-bird may warn tho settler from making a barren purchase. This note is 
described as very harsh and disagreeable, resembling the noise m^dc by a person 
vomiting; the native name, Ooo~gwar-ruck, is said to be an imitation of it. 

;rhe third sub-family, that of the Myzomelina, or Iloney-crecpers, is distin¬ 
guished from the preceding by having the third and fourth quills longest. In their 
habits and mode of life they resemble the true Honey-eaters. ^ 

From the Honey-eaters we pass by an easy transition to the little gem-like Humming¬ 
birds [Trochilida), the smallest and the mos( gorgeous of all tho feathered creation. In 
these birds the bill is always long and slender, sometimes straight, sometimes curved and 
acute at the tip; the lateral margins of the upper mandible are usually dilated beyond 
those of the lower one. The nostrils are placed at the base of the bill, and covered by 
a large scale, which is sometimes clothed with feathers. The wings are long and 



6U2 


THE HUMMINQ-BIRDS. 


pointed, the tarsi very short and slei^er, and the toes long. The structure of the 
tongue in these birds is very rcmarkqjde. It is cleft nearly to the base, and the hyoid 
hone is prolonged round the skull in the same manner as in the W oodpeckers, so tha* 
the tongue works in the tubular bill like the sucker of a pump, and in this manner 
the little creatures suck up the juices of the flowers upon which they certainly subsist 



Fig. 2C9.—New Holland Iloncy-eater {M'lHithapa Novas Jlollandim). 


4 

to a certain extent. The sternum is very large, furnished with a deep keel, and quite 
destitute of notches, resembling in these particulars the sternum of the Swifts ; and as 
this resemblance extends to all parts of the organs of flight, the Humming-birds and 
Swifts have placed in juxtaposition by some authors. 
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, f,” ‘■'‘i »f !“'■<'»,’• Mr. a. E. Gray cstabMshod tW snb- 

familicB in this group; but as he has since amalgamated the whole into a single group, 
...Id the differences upon which the three sub-families wore founded are reSly „ 

comparative y httle importance, it will be unnecessary for us to enter upon their 
aistinctive characters. ^ 



These charming little creaturesi the most diminutive and elegant of all birds^ are 
oonflned to the American continent and islands, and principally to the tropical parts, 
although it is remarkable that the most brilliantly coloured species are not, as might 
have been expected, found in the hot plains of Brazil, but at very great elevations upon 
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the mountains. Their power of flight te exceedingly great, as indeed is shown at once 
bj' the length and Jorin of the wings,•and the stnioture of the sternum, and they pass 
the greater part of their time gn the wing, flitting, like many insects, from flower to 

flower, inserting their long slender 
bills into the nectaries in search of the 
juices secreted there, and the small 
insects which also find a Lome and 
6ustcnanc(* amongst the delicate petals. 
It has indeed been denied that the 
„ Humming-birds take any nourishment 
except the honey of flowers ; but ibis 
opinion is conti.-adicted by the fact 
that insects arc always found in their 
stomachs, and the upholders of the 
insect diet of these birds have, in 
their turn, disputi'd the fact of their 
ever sucking up the nectar. It seems 
probable, however, that their nourish¬ 
ment is derived both fiom these sources. 
M. Deville considers that their food 
consists principally of insects, and 
states that one species, the Trochilus strtmarius, catches flies in the same manner as 
the Flycatchers, perching on the tip of a dead branch, darting off in pursuit of its 
prey, and returning constantly to its perch after having effected the capture. 

They are exceedingly bold and pugnacious, often quarrelling amongst themselves 
for the possession of a particular flower, and the males rarely meet without a contest. 
They will also attack and frequently defeat other birds of much greater bulk; and an 
old French wrilci (Charlevoix) tells his readers that the Huby-throated IJ iimming-bird, 
to which we shall hereafter refer, was able to transfix even a crow with his slender 
hill, so as to bring the giant to the earth. 

'I’he nests of these little birds are, as might be expected from the size of the birds, 
veiy delicate in their construction, especially as they never lay more than two eggs. 
The nests are buih in various situations, and of very different materials, as will be 
seen from the following'remarks by Mr. Gould, from the proceedings of the Zoological 
Society. That gentleman states, that “ mo.st of the nests are cup-shaped, some being 
placed in forks, some on branches, some on leaves, and some in ferns ; they are shallow 
and delicately formed, ornamented in the most varied manner with featBbrs, or with 
festoons of most and lichen, The attachment of the lichen and other ornaments is 
effected by means of fine cobwebs.” He adds, that “ the llermit-birds (l^kaetJiomtu) 
invariably build r t the extremity of leaves, perhaps from the protection M'hich that 
situation affords against the attacks of monkeys and other predatory animals. 
Ore\*rochilm builds a beautiful nest, attached to the sides of rocks. ITeliomaster 
mesoleucus makes a nest in a beautiful species of moss, depending from the trees.” 
The eggs, with but one supposed exception, are always of a white colour. 

Of the numerous species arranged in this family we shall only notice a few. One 
of the most beautiful sjiecies is the Long-tailed Emerald Humming-bird (Trochilus 
polytmus), the male of which is furnished with a most elegant forked tail, the two 
outer feathers being greatly prolonged and very slender. The whole length of the 
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bird is a little in<*rc than t» .iiches, but about*seven inches and a half of this is made 
up by the elongated feathers just mentioned. ’Che head and the back of the neck of 
'this little gem are deep velvc‘t-like black; the whole ®f the back, with the wing and 
tail coverts golden green; the wings and tail are purplish or bluish black The entire 
lower surface of the body is of a most* gorgeous ('inorald green colour, except the 
neighbourhood of the vent and lower tail coverts, which are black. The hill is bright 
red, tipped with black, and the feathers of the Itack of thc*head arc elongated, forming 
a sort of crest, which eaii'bo erected to a certain extent. Mr. (iflsse, who has deno- 
minated this species “ the gem of AmenSan ornithology,” gives the following account 
of its appearance in a state of nature, Vi his interesting work entitled “ A Naturalist’s 
Sojourn in Jamaica.” “ While I was up in a calabash tree,” ho says, “the beautiful 
long-tailed Humming-bird came shooting by^with its two long velvet-black feathers 
fluttering like streamers Ixihind it, and began to suck at the blossoms of the tree in 
which 1 was. Unite regardless of my presence, consciously secure in its power of 
wing, the lovely little gem hovered around the trunk, and threaded the branches, now 
probing here, now there, its cloudy wings oriTach side vibrating with a noise like that 
of a spinning-wheel, and its emerald breast for a moment flashing brilliantly in the 
sun’s ray , then apparently black, all the light being absorbed ; then, as it slightly 
turned, becoming a dark olive; then in an instant blazing forth again with emerald 
<>ft‘ulgence. Several times it came close to me, as I sat motionless witli didight, and 
holding my breath for fear of alarming it and driving it away; it seemed almost 
worth a voyage across the sea to ^ehold so radiant a creature in all the wildness of its 
native freedom.” 

Anothi'r charming species is the Ruby-throated Ilumming-bird {TrocMlm cohibris), 
which measures about three inches and a half in length, and has the chin and throat of 
a most brilliant ruby red colour. The plumage of the back is golden green, and that 
of the lower surface whitish ; the wings and tail are purplish-brown. This beautiful 
little bird is remarkable from tlie great extent of country over wliieh it is distributed; 
instead of being confined, like most of its brethren, to the tropie.s, it wanders during 
the summer over the whole continent of North America as far as the fifty-seventh 
degree of latitude, in the territoiies of the lIud.son’s Hay flompany. 

The smallest species is the Jlfcl/tsuf/a iiimima, a native of South America and the 
West Indian I.sland8, which measures only an inch and a quarter in length, and is con¬ 
sequently not larger than many of the Bees, and much smaller fliansome of the Moths, 
which dispute vuth it the right of searching its favourite flowers. Its general colours 
are the same as in the Ruby-throated Ilummiiig-hird, but it wants the beautiful red 
throat of thaf species. 

A fourth family is formed by the Promeropida:, or Sun Birds, whiefi have the hill 
elongated, slender and usually curved throughout its length; the nostrils placed at 
the 4)ase of the bill and covered by a scale ; the wings of moderate size, and the 
tarsi short and covered with broad scales. The Promeropidse are generally magnifi¬ 
cent birds, which inhabit the tropical regions of both hemispheres. They form 4wo 
sub-families, one of wliieh is confined to the Old and the other to the New World. 

The former, which includes by far the greater number of the species, is the typical 
sub-family of the Tromeropinec, or Tme Sun birds. In these birds the bill is long, 
slender, curved and acute at the tip, sometimes finely serrated on the margins; the 
nostrils are closed by a membranous scale ; the tail is usually elongated, and the central 
feathers are sometimes prolonged beyond the rest. The Promcropina) arc principally 
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found in the islands of the Eastern Archipelago and in India, a few species also inhabit 
Africa, but none occur in the temperate regions. 

These birds appear to take 'he place of the Ilumming-birds in the Eastern Ilcmi- 
spluTc ; they riTal even those living gems in the brilliancy of their colours, and their 
habits are very similar. In the morning anJ evening they arc constantly seen in great 
numbers in the neighbourhood of flowers, into which they thrust their slender hills in 
search of the minute insects^-always found in such situations; they will also pick small 
sjnders from their webs, and insects from the crevices of the wall and trees. They are 
said -also to subsist partly on the juices of bowers, whence the name of Sueriera, or 
Sugar Birds, applied to them hy some French a'^ithors. Some of these also feed upon 
fruits, and Mr. Layaid states that a Coylouese species, delights in the white 
viscid biirrics of a plant allied to the Misscltoe. Like the Humming-birds they are 
exceedingly qnairelsome, fighting violently tor the possession of a flower, the van¬ 
quished bird retreating from the spot with shrill cries, uhilst the conqueror takes up 
his position upon a flower or stem, and swinging his little body to and fro, pours out 
a note of triumph. The song is said to he very agreeable. 

The nests of two species [Ncclarima Loti/iia and K. Asiatica) are described hy 
Mr, Layard. They are elegant domed structures, generally suspended from the ex¬ 
tremity of a twig of some low bush, and artfully covered with cobweb. In this, Mr. 
Tjay'aid says, ho has often seen the spider still weaving her toils, thus rendering the 
deception .still more effective ; and it would si'Cin that the birds were aware of it, and 
left their helper undisturbed. The entrance to the I'cst is usually turned towards the 
interior of the bush, and is sheltered from the sun and rain hy a sort of portico, which 
often projects more than an inch lioin the walls. In this snug tenement the little 
Sun-birds lay from two to four eggs, which are of a whitish colour, closely covered 
with minute dusky spots, so that their general colour apiiears gray. 

The CcertbincB, or Guitguits, the American representatives of the Sun-birds, have 
the bill stiaight or but slightly curved, conical and acute, with the base broad and 
more or less triangular; the tip of the upper mandible is finely notched. The nostrils 
are covered by a hard scale, and the wings are rather elongated and pointed. 

These birds are found in tropical South America and the West Indian Islands. 
They closely resemble the Promeropiiim in their habits, deriving the principal portion 
of their sustenance from the small insects which they find in flowers. Like the 
former, they are also said to feed upon honey. Their plumage is exceedingly beautiful 
in colour, but wants the metallic brilliancy of that of the Humming-birds and Sun- 
birds. Their neats are of various forms, and built in different situations. Some 
species BUi'pend their nests from the extremities of twigs, and these pendulous dwellings 
arc sometimes furnished with a long funnel, through which the bird enters the nest; 
other species make the nest in a hush or tree, and in this case it is usually divided 
into two compartments, of which the outer serves as a vestibule, whilst the egg^ are 
laid in the inner one, and arc thus protected from the attacks of their enemies. 

^hc sub-order of the Tenuirostral birds is completed by the family of the Vpupida^ 
or Hoopoes, which includes only a few species, all inhabitants of the Eastern Hemi¬ 
sphere. In these birds the bill is long itnd slender, slightly curved throughout, and 
with the tip acute and entire; the nostrils are small; the wings rounded; the tail 
long, and either rouffded or even; the tarsi short and stout; and the toes long and 
strong, the outer one united to the middle toe at the base. The claws ore strong and 
curved, and that of the hind toe is particularly powerful. 
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In the sub-family of the^Upupina: or IIoop')es, the nostrils arc covered with a 
membranous scale, the wings arc long and \he bill is keeled at the base. Ihe 
crown of the head is surmounted by an elegant “crest of feathers, which can be raised 
at the pleasure of the bird (Fig. 198). ^ 

Although the species belonging to this group arc very few in number, they enjoy a 
very wide distribution. Thus, the commem European specie.s {Vpupa epops, Fig. 272), 
is found not only in Europe, where it is a bird of passage, but also in aU parts of the 
continent of Africa; and is appa¬ 
rently very generally dilBFused 
over the Asiatic continent. This 
bird, which occurs by no means 
rarely in this country, especially 
in the southern couniios, is of an 
exceedingly elegant appearance; 
it is about the size of the Missel 
Thrush (twelve inclu's in length), 
the head and neck are of a pale ' 
red colour; the fore part of the 
back is light purplish-rcd, and ^ 
behind this it is of a reddish- 
white colour, barred with black ; 
the wings are black, Avith seveiul 
irregular white bars, and the tail^ 
is black with a single white bar. 

The crest is very elegant, being 
composed of long feathers, each of which is tipped with black. 

Although these birds perform a regular summer migration, proceeding even as far 
north as Denmark and Sweden, it docs not appear generally to visit this country for 
the purpose of breeding, as, according to Mr. Yarrcll, it usually occurs here in the 
autumn, after the breeding season is over. Instances have, however, occurred of tlie 
Hoopoe breeding in this country. They build in the holes of trees, forming the noat 
of a few stalks of grass and feathers, and the eggs arc usually from five to six in 
number, and of a pale lavender-gray colour. * * 

They inhabit the neighbourhood of woods, generally in marshy places, ^nd seek 
their food—which consists of insects and worms—^principally “Upon the ground, where 
they walk and run with great ease. They also frequently visit trees in search of food ; 
and in the neighbourhood of Bordeaux they are said to bo very abundant in some 
marshy grofind, on which numerous pollard trees are grown for the soke of the twigs, 
the rotten summits of the trunks of these furnishing them with an abihidant supply of 
insects, amongst which ants appear to predominate. In captivity, they are said to be 
reallily tamed, and very amusing. Their note resembles the word hoop, pronounced 
very softly and repeated rapidly, and from this the common English name of the bird 
is derived. The French name, huppe, is particularly applicable, as it not only i#‘cfils 
the note of the bird, liut also refers to its most striking peculiarity, the elegant crest 
which adorns its head. * 

The sub-family of the Epimachinee, or Plumed Birds, approaches the Birds of 
Paradise in some respects, and some of the species have been described as belonging 
I to the ParadiseidsB. Like these, the Epimachinss have the nostrils partly clothed with 


Fiff. 272.—^Thc Hoopoe {Upupa epops). 
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’’elvei-likc j)iuiuo!>, and placed in a broad basal gioove; the wings aie short, the tarsi 
rather long, and the toes long and strong. 

The species are very fcw^, and uluiost confined to New Guinea and the adjacent 
islands; one species is found ^ New Zealand, and two in Australia. They are 

exijeedingly beautiful birds. 



I’lfT. 273.—Epmiat'hus albus. 


some of them rivaUing the 
Birds of I’aiadise in the 
Bjilendour of their plumage, 
and some of the species are 
also furnished wuth long 
plumes similar to the w ell- 
known ornaments of the Birds 
of I’ar .dise. The sjiecies 
heic figured {Evimachub albus^ 
]*’ig. 273) is of a fine metallic 
Auolct-black colour, with a 
broad collai of feathers mar¬ 
gined w’ith emerald green at 
the base of the neck. The 
plumes spring from the back 
and rump, they arc of a 
white colour, and very long, 
w' ith long, silky, distant barbs, 
and twelve of the lower 
plumes are terminated by long 
filiform continuations of the 
shafts, which are curved and 
blackish towaids the extre¬ 


mity ; these formerly obtained for the bird the name of the Twelve-threaded Bird of 
Paradise. 


, The Australian Rifle Birds (Fiiioria), of which tw'O species are known, are also 
exceedingly beautiful birds , in fact, Mr. Gould regards the commonest species {Ptihru 
pwj,diseus) as the most gorgeous in its plumage of the Australian birds. It is of a 
rich velvet-black, with the head and neck of a most brilliant bluish-green. The 
feathers of the lower surface are boid(;red with rich olive-green, and the twcMJentral 
tail feathers are metallic-green. The female is dull and somhie in its colours. This 
bird is found in the south-eastern portion of Australia, where it climbs upon the 
trunks of trees in the same manner as the Creepers (^Co'thmce), which it Lesemblea in 
its general habics. Little is known of the mode of life of the other species. 


Sun-omiEii IV.— Fissikostiies. 

I 

General Characters. —The last group of the Passerine birds is that of the 
Fissirostre^ characterized by having the gape-line continued far back, usually reaching 
under the eyes. They arc generally insectivorous birds, and many of them take their 
prey on the wing ; the gape is accordingly usually furnished with bristles, which, by 
enlarging the space occupied by the mouth, greatly facilitate the capture of insects. 

Divisions. —^Mr. George Gray has divided these birds into two groups, the noo- 
tumol and diurnal Fissirostres, according as they are organized for pursuing their food 
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by night or by day. This |irrangement, however, scarcely appears satisfactory, and 
we shall therefore adopt another, which coiifcidcs pretty nearly with those of Tem- 
minck and Macgillivray, except that, in aoeo/dance with the views of most modem 
'ornithologists, we have introduced some families of hiyls which those authors did not 
admit amongst the Fissirostres. This applies only to the first group, in which Tcm- 
minek only includi's the Kingfishers aivl Bee-eaters, to which we have added the 
Trogones and Hollers; the second group corresponds exactly vi'ith Temminck's 
Chelidones. • , 

The latter group embraces th(‘ typical J^^issirostral birds ; thoiy have the bill very 
short, broad, and depressed, and the gSpe exceedingly wide (Fig. 199); their wings 
are very long and pointed. In the o^her group the bill is more or less elongated, 
strong, pointed, and scarcely if at all depre.ssed at the base ; the gape is much narrower 
than in the preeedihg section, and the winj^s arc shorter and less pointed. In this 
section wo place four families. • 

Of thesi', the Mcroyidm or Bee-eaters make the nearest approach to the Tenuirostral 
biids, at the same time that in their habits they present some resemblance to the 
Swtillows. 'I’hey have the hill clongah-d and curved , the nostrils partly concealed by 
short bristles; the wings long and poiiited ; and the tail long and broad, with the two 



middle feathers usually produced considerably beyond the fest. The tarsi are very 
short and the toes long ; the two lateral toes are more or less united to the middle one, 
from which character the birds were placed by Cuvier amongst his Syndactyli. 

These Inrds are confined to the Eastern Hemisphere, in the tropical parts of which 
they are most abundant. They feed on insects, which they capture*in the air, and 
are especially partial to bees and wasps, whence their English name of Bee-eaters, and 
th(? French Guepiers. They are beautiful birds, generally adorned with bright colours, 
amongst which green usually predominates. 

A single species, the Merops apiaster (Fig. 275), is abundant in the south of EAope, 
and occasionally individuals stray so far to the north as to reach this country, and 
specimens have even been killed in Sweden. It is a bird of passage in Europe, its 
actual home being on the continent of Africa, in all parts of which it is found, even as 
far soujth as the Cape of Good Hope. * 

The common Bee-eater is a very beautiful bird It is nearly eleven inches in 
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Fig. 275.—European Bee-eater {Merops ajnaster]. 


length from the tip of the hill to that of the tail, which is jncrcased in length by the pro¬ 
duction of the two middle fca- 

ii7'' 


thers, although this character is 
far less distinct in this bird than 
in many of the exotic species. 
The colour of the upper part 
is brownish-red, becoming yel¬ 
low on the rump ; the forehead 
is pale blue; a black streak 
runs alon^ each side of the 
head to a considerable distance 
behind the eye, where it joins 
a black band which crosses the 
throat, and the space included 
between these black marks is 
of a rich yellow colour. The 
lower parts, and the wings and tail are of different shades of green. 

These elegant birds cross the Mediterranean in the spring from the north coast of 
Africa into the south of Europe, where they breed They come in flocks of twenty 
or thirty together, and appear to be gregarious in their habits, ns they are con¬ 
stantly seen hawking about in company in the same manner as S^^ allows. Their 
sociability lasts even during the breeding season, tb('ir nests, which are excavate d in 
hanks, being frequently seen in great numbers together. Montagu says that in the 
south of Russia, where they arc exceedingly nunicious, the clayey hanks of the Don 
and Wolga are excavated to such an extent as to have the appearance of honeycomb. 
Their holes are about six inches dc'ep, and lined with soft moss, on which the bird lays 
from five to seven white eggs They have a warbling note, which is uttered whilst 
on the wing in pursuit of their prey. 

The Uee-eaters arc said to be cxeccdingly abundant in the island of Crete, where 
they arc often taken by the boys in a very singular manner. A Cicada is fastened to a 
bent pin or fish-hook, which is attached to a long slender line. The insect is then 
allowed to fly, and as soon as a llee-eatcr catches sight of it be dashes at it, and swal- 
lo'w^ng the baited hook is readily captured. 

The ^habits of the other species of this group agree very closely with those 
of the European species*, but some of the Indian spee.ies, such as the c,(>va.viion*Merops 
viridis, frequently select a perch in some prominent position, whence they dash off in 
pursuit of any insect that comes within sight, retaining again to their perch in the 
same manner as the Flycatchers. On returning to their station, Mr.'Layard has 
observed them beating their prey against the perch to bruise it before sv'ullowing it. 
This mode of capturing food is principally resorted to in the middle of the day, for in 
the mornings and evenings these same species may be observed hawking aboii« in 
company with the Swallows. 

yhe Alccdimdec, or Kingfishers, have the hill elongated, usually straight, broad 
at the base, and acute at the apex ; the wings arc long and founded; and the tail 
usually short. The tarsi are always short‘and strong; but the toes are elongated and 
very variable in their arrangement, being sometimes placed in the ordinary position, 
three in fifont and one behind; and sometimes, as in the Parrots, two and two; whilst 
in some species there fte only three toes, two in front and one behind. 
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Of the three sub-familie^ into which we divide this group, that of Oalbulinec, or 
Jacamars, approaches most nearly to the Bee-citers. In those birds the bill is long, 
shmder, straight, and pointed, or very slightlf curved; the wings arc of moderate 
length, with the fourth quill longest; the tail is clongjitcd and graduated, the central 
feathers being very long, and the lateral ones rapidly decreasing in length; the tarsi 
are short, and the toes are cither arranged^n two pairs, or two front and one behind, 
the anterior toes being united. • 

The Jacamars are handsome birds, adori^d with bgright colours; green bc'ing 
usually predominant, as in*tbe Bee-eaters. They are peeuliar to *hc tropical parts of 
South America and the islands ot tlu' West Indies, where they generally lead a solitaiy 
life in the roe('ssc8 of the forests, pendiing upon the branches of treo.s to look out for 
insects, which they capture in the same way as the Bee-eaters. They breed in the 
holes of trees. • 

In the sub-family of the Alcediimtcr or true King-fishers, the bill is long, straight, 
angular and pointed, always stouter than in the Jacamars. The body is also stouti'r 
in its form, 

and the tail is _ - 


short. I’lic 
wings are short 
and rounded, 
with the thiid, 
or third and 
fomth, quills 
the longest , 
the tarsi arc 
very short, and 
the toes long, 
the anterior 
ones sometimes 



two, sometimes three, in number, but always more or le.ss united. Mr. G. Tl. Gray 
divides these birds into two groups,—the Alcedimncc and the Dacdoninte; they are 
distinguished principally by slight differences in the bill, which is considerably stouter 
in the second group ; but as the birds agree fh other respects, wo have not thought it 
necessary to follow this arrangement. , 

TheP*habits of these birds are very remarkable. Most of tdem feed almost entirely 
upon small fishes, which they capture by dashing into the water from some perch on 
which they sit to watch for their prey, and so exact is their aim that they almost 
invariably Accecd in their object. 

The food of the Alcedmina; of Mr. G. B. Gray, in fact, consists exefusively offish ; 
but the Daccloninec of the same author also feed upon small lleptiles, Crustacea, and 
Insacts. The species of both groups build their nest in holes, but those of the former 
choose cavities in the banks of rivers for this purpose, like the Bee-eaters, whilst 
those of the latter select holes in the trunks of trees. The great majority o# the 
species are found in* the tropical parts of the world, the strictly fish-eating forms 
being common to both hemispheres ; whilsMhose of which the diet is more mixed, are 
confined to India, the Islands of the Kastem Archipelago, and Australia. 

In this country we have a single representative of the group, the common King¬ 
fisher {Alcedo tsptda, Fig. 277), which belongs to the first section. It is a most beau- 
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tiful species, adorned with colours which would seem father to belong to a tropical 
bird than to one inhabiting the cold climate of our 
native land. It measures about sd*ren inches in 
length; the upper part of the head, the wiiig- 
coverts, and a stripe on each side of the neck, aio 
green, covered with flight blue spots , the upper 
part of the back is dark-green, the lower pait and 
rump bright blue , the throat, and a s<,rcak on each 
side of the ncck»are ycllowish-white, and the 
lower parts pale-chestnut The quill-featkcos of 
the wings are greenish-black, and those of tht^tail 
deep-blue. Fig 277.—Kmgtishcr [Alcedo t,\piila). 

The Kingfisher resides in this country all the 3 ’ear, and althougli not by any means 
an abundant bii’d, is very generally distiibuti'd all over the kingdom, except in the 
extreme north of Scotland. It is a solitaiy bird, inhabiting llic banks of small sticams, 
and perching upon the branches of trees overhanging the Avatcr to watch for its finny 
prey. For the puipose of hi ceding, the Kiiiglishcrs are said to take possession of a 
hole in the bank formed by some burrowing animal, and heie they appear to resort to 
disgorge the bones of the hahes which they have swallowed, for the door of the holes 
frequented by them is always found covered with these remains, and it is upon these 
that the female lays her eggs. These are usually fiom dve to seven in number, and of 
a delicate pinkish white coloiu*. 

There apjiears to be some uoubtas to whether the Kingfisher really adopts the deserted 
hole of some other animal, as its breeding place is sometimes found in situations not 
usually selected by the huirowiiig Mammalia. It seems certain, however, that when 
they do select a ready-formed dvvelling, they take some pains to adapt it to their own 
convenience, as the Kingfisher’s nest usually presents a characteristic form. This is 
rendered especially probable by the fact that the common American species {Alccdo 
alcyon), which resembles our native bird m its general habits, is knowni to dig to a depth 
of foul or five feet into the clayey or sandy banks of the streams which it frequents. 

Amongst the ancients the most extraordinary ideas were entertained with regard to 
the nidification of the Kingfi-her, and as these also pervade the writings of our own 
older poets, some account of them may not be unacceptable. It was believed that the 
bird made a floating nest on the sea, and that during the period that she was engaged 
in hatching her eggs, the w’ater always remained so smooth and calm that the manner 
might venture on his voyage without danger of being exposed to any of the dangers of 
the stormy seas, m fact, some of the ancient writers attribute to this little bird the 
power of allaying the violence of the waves. The period of incubation waS''uccordingly 
known as the Halcyon days” (Halcyon being the Greek name of the bird), and the 
same term is still often employed metaphorically to express any period of uninterrupted 
happiness. Some of the modern superstitions connected with the Kingfishert are 
scarce less curious; it has been supposed that when the body is suspended by the 
bill^its breast will always indicate the north, that when suspended and accurately 
balanced, its bill will always point in the direction of the wind, although the bird may 
be kept in doors, and that the pussessioni of its head and feathers furnished a pro¬ 
tection against witchcraft, a security for fair weather at sea, and a certain means of 
securing the affections of a coy or disdainful sweetheart. "We believe these super¬ 
stitions stUl hold their ground in some parts of the country. 
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The flight of the King^sl^er, notwithstanding the shortness of its wings, is exoeed- 
ingly direct and rapid, and it not only takes its ^rey by plunging into the water from 
a perch, but also by hovering over it until its prey passes beneath, and then dashing 
down in the manner of a hawk. Its note is said to b* shrill and piercing, and to be 
frequently emitted on the wing. 

The largest species of the group bolang to the section including the genus Dacelo 
and its allies, one of which, the Dacelo gigas, a native of Australia, measures eighteen 
inches in length. These llirds do not confine^themselves exclusivcdy to the banks of 
rivers, but may also be me? with in woods and fields, whcie they ICed indiscriminately 
upon almost any aniiiial of suitable size.* They arc fine birds, and the great power of 
the bill renders them rather formidable*; indeed there is an instance on record of an 
Indian species, the Halcgon leucocephaltis, having got the better in a contest with a 
good-sized Hawk wlflch had seized upon him, the Kingfisher giving hi.s enemy a blow 
on the breast with his bill, which compelled him to quit his hold. The note of these 
birds is a sort of screaming laugh, which has obtained the name of the laughing Jackass 
for one of the Australian species. 

In the sub-family of the Bucconinccy or PirfF-birds, the bill is very stout and conical, 
and inflated at the base, which is furnished with severa? tufts of strong bristles; the 
tip of the upper mandible is cuived or hooked, the nostrils aie concealed by the 
plumes and bristles of the forehead; the tarsi arc about the length of the outer anterior 
toe, which is the longest; and the toes arc arranged in pairs, in the same way as in the 
Scansorial birds, with which the Bucconinaj wore formerly placed. The name of Puff- 
buds is given to them from the manner in which their plumage is puffed out; a character 
which gives them a dull, heavy appearance. This a.spoct is in aceoi dance with their 
mode of life, as they are solitary and melancholy birds, inhabiting the recesses of the 
forests of tropical America, where they perch upon the branches of trees to look out 
for the insects which constitute their food. They are said to perch in the same spot 
for months together. They also occasionally creep upon the bark of trees in search of 
insects, supporting themselves wdth the tail when in this position, like.the AV"oodpecker. 
They nestle in holes of trees. 

The beautiful family of the Trogonida:, or Couroucous, have the same tufts of 
bristles at the base of the bill as the Bucconina3, but the form of the bill is very 
different. It is short, strong, broader tharP high, and presents a triangular outline 
when seen from above; the ridge of the upper mandible is arched, and the ^nargins 
and tip are usually toothed. The wings are of moderate size*and rounded; the tarsi 
more or less clothed with plumes; and the toes arc of unequal length, and arranged m 
two pairs. Their plumage is usually adorned with bright colours, and often most 
brilliantly Metallic; and the beauty of their appearance is frequently greatly enhanced 
by the elegance of their long tails. • 

They are found in the tropical regions of both hemispheres, but most of the species 
inhabit South America. They frequent the thickest parts of the forests, v.'here they 
feed principally upon insects which they capture on the wing, and sometimes pick 
from the baik of trees. Some of the species, however, derive their chief nourishment 
from fruits and berrfes. They lay theit eggs in the holes of rotten trees, upon the 
debris usually found in such situations, and,•like the Woodpeckers, frequently enlarge 
the holes by means of their strong bills. Their cry is peculiar and melancholy, 
resembling the word couroucou^ which has hence been applied to them as a vernacular 
name. 
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The Trogona vary considerably in size, some of the smallest being little larger than 
a Sparrow, whilst the largest appear "to be about the size of a Magpie. One of the 
largest and finest species is the Trogm resplendens, the plumage of which is of a beauti¬ 
ful bronzed golden green colour, and the two middle feathers of the tail, which are 
much longer than the body and very broad, give it a peculiarly graceful appearance. 
It IS a Mexican bird, and its gorgeous plumes arc much sought after by the natives of 
that country as ornaments, but at one time they were only allowed to be worn by per¬ 
sons of tlie highest rank. . " 

These birds arcpexccedingly difficult to procure, from their usually frequenting the 
highest trees of the forest, and when the collector has succeeded xU shooting them they 
generally lose a portion of their light plumage-in their fall, whilst the extraordinary 
tenderness of their skins render the operation of skinning them a most difficult matter. 
The specimens of the magnificent species above referred to, aro'Usually obtained from 
the Mexican Indians, who appear to be so well aware of the almost impossibility of 
skinning them that they never make the attempt, but merely dry the body within the , 
plumage 

The family of the CorandtPy or Ilolle.’s, the last in this section of the Fissirostres, 
presents a considerable resfvnblance to some of the Conirostral and Dentirostral 



Fig. 278.—Head of the Roller [Coraoias ffamtla). 


birds, amongst'which it was in fact formerly placed. The bill in these birds is elon¬ 
gated, broad at the base and compresssd towards the tip, whieh is considerably hooked 
and sometimes slightly notched. The tarsi are short and the toes moderately Amg, 
the outer toe being sometimes free and sometimes united to the middle one at the base. 

CThe birds referred to this group by Mr. G. H. Gray form four sub-families. The 
firgf of these, the sub-family of the Momotin(B, or Motmots, is distinguished at once by 
the peculiar character of the bill, the latcial margins of whieh are serrated. The wings 
are short and rounded; the tail long; the outer toe is longer than the inner one, and 
united to the middle one as far as the second joint, and the hind too is short and weak. 
The tongue is pectinated, like that of the Toucans (page 517 ), and from this circiim* 
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stance some of the species "were described as belRnging to the genus Rhamphasios. Tlic 
name of Motniots applied to these birds, is said to*be their denomination in the Mexican 
language, derived from their peculiar note ^ 

The Motmots are confined to the tropical legions of Ameiica and the West Indian 
Islands. They are found only in the deej^ st recesao.s of the forests and about the ruins 
of ancient buildings, on which, and the branches of trees, they percii in solitude, with 
the head drawn back between the shoulders, an4 every no^ and then emit a sort of 
hoarse croak. In the motning and evening, however, they sliow^a greater degree of 
activity in pursuit o\ the insecls which*constituto their pniK ipal susU'Uiince ; those 
they take by pouncing upon them afte^ a short flight. They do not confine theiiiselvfs 
to such small game, and as their average size is about that of a Illackbiid, they arc able 
to prey upon lizards and small snakes, and even occasionally upon small buds They 
are said to take these larger objects up in the bill, throw them up into the air, and 
swallow them as they fall, h'ruits also form a portion of their fluid. 

They are said generally to make their nests in the holes of trees, but Sir William 
Jardine mentions that the nest of a species of. this group was found in a bank of mail, 
and was of a rather complicated eumstruction. It commenced by an cntiance passage 
about two inches and a half in width, which lau in a stiaight Ime horizontally to a 
depth of about five feet. It then turned at right angles and proecoded downwards for 
about five feet more, and at this point terminated in an enlarged chamher, within which 
throe young wi're found, on the top of a mass of maggots and the remains of insects. 

The Motmots are remarkable for a curious sort of mutilatioii which they oic sup¬ 
posed to practice on themselves. The two middle feathers of the tail are considerably 
elongated, and in most specimens the barbs arc wanting on a portion of the stem a little 
before the tip, so that a portion of the shaft is left quite hare at this point. There 
seems to he no other way of accounting for this than by supposing that the birds, pro¬ 
bably from some mistaken notion of elegance, must have deliberately picked off the 
barbs of the part of the feathiTs. 

The best known species is the Moimtm RrastUensis, which is about the size of a 
IJlackbird, and of a dei'p rich green colour, with the forehead bluish, the back of the 
head violet, and the crown black. 

The Todinee, or Todies, are also rea4ily distinguished from the other mi mbers^of 
the group by the form of the hill, which is elongated, and exceedingly broad and flat, 
so that it has been described by some authors as consisting of two thin plates ; the 
upper mandible is usually obtuse at the extremity, and the nostrils aro placed at 
some little distance from its base on the suifaco of the bill. The tarsi are of moderate 
length, andMendor, and the outer too is longer than the inner, but both are united to 
the middle one to a greater or less extent. They are robust little biids, which have 
been compared in form to the Kingfishers ; hut thiy have the tarsi and tail considi r- 
abljr longer than these birds, and the bill is very different. 

The number of species of Todies is very small; Mr. G. R. Gray only rccoids four 
in his “Genera of Birds.” They are inhabitants of the tropical parts of America and 
tlie West Indian islands, and feed principally on insects; these they capture i^ilst 
hopping about upon the branches of the tre^s, and also by a sudden flight, in the same 
way as the Flycatcheis. They also seek for worms, and even small reptiles, upon the 
ground. It is on the ground also that they make their nests, in a small hole which 
they excavate for this purpose, and line with dried grass and straw. 

One of the best known species is the Green Tody {Todw viridis)^ which is an 
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exceedingly common bird in somo of ttic AVeat Indian islanda. It ia about the size of 
a Wren ; all the upper parts are of rf vivid grass green colour, the neck and throat are 
red, the breast whitish, and th^ belly yellowish. It is a bold and familiar bird, paying 
little attention to the presence of man, and exhibiting great confidence when in cap¬ 
tivity, seeking its insect prey in the loorrj. with the groat eat freedom. Its holes for 
nestling arc dug in banks to the depth sornetimoa of eight in(!hea or a foot. 

Nearly allied to the Tories arc tl»j Eunfliimnifr, which appear to represent the 
preceding group ii»' India and the Eastern Archipelago. ' Their principal diflToronce 
consists in the structure of tlu' feet, tlie outo> too only being united to the middle one. 
The nostrils also are placed near the base of,the hill. They are generally of small 
size, but adorned with beautiful colour.s, and live in the most retired parts of the 
countries inhabited by thorn, principally in mar.shy plan's and'-along the margins of 
lakes and rivers. The)’ are usually .soon in sniiill fiooks, and feed for the most part 
upon insects and worms, altliough the stomachs of some of the species have been found 
to contain nothing but vegetable substances Their nest« which are composed of 
small twigs, are suspondi'ii fiom the extivniitu's of the branches of trees, usually those 
overhanging the water , and liie number of egas is said to be only tw'o. 

In the Corannee or Rollers, forming the last sub-family ot this gi'oup, the hill is 
elongated and compressi'd, higher and more broad at the base, and distinctly hooked at 
the tip, the extremity of the upper mandible overhanging that of the lower one (Fig. 
278), the nostrils are basal, and the toes are all free at the ba.se. 

These birds, which arc of 
moderate size and usually 
adorned with bright colours, 
aie found only in the Eastern 
Uenii.sphere, and especially in 
th(i warmer regions. Thi'ir 
food consists of fruits and 
insects. A single species, 

the common Roller {^Coracias 
garrula, Fig. 279), oecuis in 
Europe, and occasionally 

visits this country. It is 
about the size of the common 
Jay; the back is light brown; 
the bead, neck, and lower 
surface, bluish-^reen; the 
lesser wing-coverts are bright 
blue; and the quills light greenish-blue at the base, with the apical portion bluish- 
black. The tail feathers arc also greenish-blue, and some of the outer ones tipped 
with black. * 

'this fine bird is a native of Africa, but a great many of them make a regular 
summer migration into Europe, where they breed ; some even rcAiching as far north as 
Sweden. It is, however, of rare occurrence in these northern regions, and even in 
this country is to be regarded only as an occasional visitor. It is a squalling, noisy 
bird, and exceedingly shy and restless ; and these qualities, coupled with its preference 
for the most secluded parts of forests, render it a dilRcult bird to procure. In Germany 
it ia said to be not unfrequent in some of the great forests, where it lays its eggs in the 
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holes of trees, generally preferf-ing bircli trees fo^ this purpose ; in allusion to this one 
of its German names is Birkhuher^ or the liireh J^y. In othei countries, however, it 
i# stated to breed, like the Bee-eaters and Kinglislicrs, holes excavated in the banks 
of rivers, and this, from tlic testimony of several observers, appears to bo the most 
common locality. The eggs are usually fou;* in number, and of a shining white colour. 
The Holler feeds principally upon insects, which it takes in any situation ; it also 
devours worms, slugs, and even small reptiles an4 fruits. ^ 

In the European Holler flie tail is almost even at the end, althoiijS,h in the male the 
outer tail featlicrs arc Tyien a little elongated ; but in some exotic speeii-s these feathers 
attain a considerable bmgth, and in tln^ Corffcms Ahyxmnca, they teiminate in long, 
slender filaments. In the genus J^/in/^ioniies, tlie bill, contrary to the general character 
of the gioup, is veiy broad and depiessed, and^the birds take the greater part of their 
inseel food on the wing. 

^Vith these birds we eonelude the first section of the ^ic Fissirostral birds. The 
second, including the typu'al Fissirostres, is divided into thiee families, the Utrundinidce^ 
the ()/psr!idtC, and the Oapnmdatdfr, . —— 

the menihers of the thud being 
readily distiuguishabh'from those of 
the two ioiiner by tlieir nianih st 
adapt.ation to nocl.urnal oi ciepuseu- 

The or Swallows, 

uliat triangular bill, vitb a veiy 
wi(l(* gape, furnislu'd with short 

bristh's. The nostrils are rounded I'it -^^0—llc.ol .■nid Foot of the House Martin 
and of moderate size; the wings [Ilitundouitma). 

(Fig. 281) long and pointed, witli the first quill longest; the tail is mefre or less forked, 

__ and the feet are of the ordin.ary 

form of those of the Passerine 
biids, with three toes before and 
^'i ) \ \ y''S. Y-one behind. Their sternum alsS, 

~ majority of the Pi^sscres, 

■' j' exhibits it notch on each side 

Fig. 281—Wnig of Martin (7Ih undo w hica). behind, and their trachea is fur¬ 

nished with muscles at the infci ioi larynx so that they are enabled to produce a modu¬ 
lated b(>rig. • 

The Ilirundinidoo are slender and elegant little birds, possessing gfeat power of 
flight, wliicdi is not only shown in the swiftness with which they dart along, but also 
in tl*.' readiness with which they turn in tlie air in every direction, a faculty which 
renders their evolutions, when engaged in the cap^ure of their insect prey, exceedingly 
graceful. Their nourishment consists exclusively of insects, which they take on |he 
M'ing; and they are ustially seen in the neiglibourhood of water, the numerous insects 
hovering over which afford them an inexhaustible supply. They drink on the wing 
by sweeping close along the surface of the water, and some of the species also wash 
themselves by a sudden plunge into the water. They are for the most part inhabitants 
of the tropics, and those species which breed in temperate climates always migrate to 
more genial regions at the approach of winter. They breed sometimes in holes, and 


lig 280 


.'uid Foot of the House Martin 
[Ilirundo uitm-a). 
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Fig. 281. —W’^mg of Martin [Jlhiuido ^Dhicn) 
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sometimes build a nest against tho side of a rock or building, or upon the trunks of 
trees. In these cases their dwellinguris usually formed of mud. 

Thieo spcci('.s are regular summer visitors to this country, and the winter residence 
of all of them is on the continent of Africa ; but they also occur in Asia, and have 
been killed in India. They all arrive in this country from the beginning lo about the 
middle of April, and appear to take their dejiarture towards the end of October. They 
cross the channel either singly or ip, small parties of rarely more tLi i: i wo r)r three 
together, and it is jemarkable, considering their gi-eat pow^r of %Mng, that they arrive 
apparently quite as completely exhausted as other migratory bi^Js whose endowments 
in this respect are far inferior. Thus the channel fishermen say that the Swallows 
often alight upon their boats when at a short distance from land, especially in hazy 
weather; and that they appear so much fatigued, that they can scarcely fly from one 
end of the bout to the other when an attempt is made to capture them. In fine 
weather they are sometimes seen to drop upon the water with their wings expanded, 
and soon afterwards to fly again apparently refreshed by their bath. They appear 
to n'turn every year to the same locality., and even to the same nest. It was at ones time 
generally supposed that thCiiSwallows passed the winter in this (dirnate in a state of 
torpidity, some persons believing that they retired into holes and (avenis at this 
season, whilst others maintained that they clustered together upon the ends of the 
twigs of trees overhanging the water, which were thus dragged beneath the surface by 
their weight, so that they passed the winter submerged. Of these notions the second 
is evidently absurd, and the first is now regarded as untenable. 

Of our British species, two are reraaikable for their attachment to the vn.any of 
human habitations, upon some part of which, in fact, they generally build then- m sts. 
One of them, the Hirundo rusttca^ is commonly called the Chimney Swallow, from its 
so fiequently building its nest in the interior of chimneys, generally a few feet from 
the top; it by no means confines itself to this situation however, but will build in 
almost any placokto which it can have access, as in old wells and the shafts of mines, 
or amorist the'rafters of barns and sheds. The bird generally selects some place 
where a salient angle furnishes a good support for its little edifice, which is con¬ 
structed of small pellets of soft earth or clay plastered together, and bound by the 
addition of fragments of straw and grasic It forms an open cup, the bottom of which 
is lined with feathers, and upon these the female lays from four to six white eggs, 
spotted with ash colons and red. When the young are hatched the parents are most 
assidudc.s in their attention to their wants, visiting the nest with food about once in 
every three minutes throughout the day. When the young are ready to leave the 
nest, the old birds still attend to them for a time, and, as described by Gnlbcrt White, 
“ the progresai /e method by wliich the young are introduced into life is very amusing. 
First, they emerge from the shaft with difficulty enough, and often fall down into the 
rooms below; for a day or so they are fed on the chimney-top, and then are condreted 
to the dead leafless bough of some tr(Jb, where, sitting in a row, they are attended with 
gre^t assiduity, and may then be called perchera. In a day or two more they become 
flyers, but are still unable to take their own food; therefore they play about near the 
place where the dams are hawking for .flies; and when a mouthful is collected, at a 
certain signal given, the dam and the nestling advance, rising towards each other, and 
meeting at an angle; the young all the while uttering a little quick note of gratitude 
and complacency.” 

The Swallow produces two broods in the season, and it not unfrequently happens 
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that V:''? !>econd brood is not^^ready to leare tha nest when the period of emigration 
an‘r ^ and so strong is the instinct which prompts the birds to undertake this 
, Uiat they have been observed to leave their unfledged young to perish. The 
ni wallow is a sweet songster, and sings both perching and flying. In conflne- 
>r» .. is very tame, and in his natural state is an exceedingly courageous bird, 
, ...i uxmg birds of prey with great courage, and occasionally striking at oats when they 
c .ih io the roof of the house and appear to he getting too near his nest. At the 
>' \aai ii one of these enemies, the Swallow sounds th^alarm, %nd immediately all 
.. K. Swallows and M^ins within hearing flock to the attack, when, if it be a hawk, 

' (>y p'lrsue him until they have driven him out of the neighbourhood, pouncing down 
upon him from above, and rising again perpendicularly in perfect security. The 
S wallow is readily distinguished by its very elongated forked tail, which measures 
more than half its total length, and by the lA’Ownish^red colour of the forehead and 
throat. , 

The Mai Lin ^Jliru/ndo urbiea^ Fig. 280), is a rather smaller bird than, the Swallow, 
has the tail much shorter and less forked, and is destitute of the brownish-red marks 
upon the head and throat. It is even more familiar than the Swallow, not only 
breeding UKe it in the neighbourhood of human habitations, but even in the heart of 
largo tovvii'), a situation in which its congener is rarely if ever seen. In its habits it 
closely lea^ riblos the preceding species; but its nest, instead of being built in the 
intouor (it buildings, is always placed upon the outside, usually under the projecting 
cav('s o in windows and doors. The ncstris formed of s(||rt earth or clay, and is of a 
licunsii.. rical form. It is lined ^aith a little hay and a few feathers, upon which the 
f iiilc lays four or five white eggs. 

f he Sand Martin ox Bank Martin {Sirundo riparia), is the smallest of our British 
Swullows, and is less known than either of the preceding species, as its ha^ts do not 
b ad it so immediately into the neighbourhood of houses. The nest is formed in the 
high banks of rivers, in sand-pits, and similar situations, in whii^h the little bird 
digs most perseveringly until it has excavated a gallery of two feet, vc even more, in 
depth, at the termination of whieh the eggs are laid upon a small bed of hay and 
feathers. The galleries are beautifully circular, and usually wind a little towards the 
extremity; and the dexterity of the little nyner is such as to excite the highe|t 
admiration at his workmanship. The eggs, like those of the House Martin, are white. 
Like that bird, also, it is very mute. It occurs also in North America. • 

Of the North American species, one of the bcstkooi^is the Purple Martin {Progne 
purpurea)y which is n regular summer visitor to the ITnited States, by the inhabitants 
of which iijs universally regarded as a favourite,—so ninch so that in every part of 
that country it is the practice to put up oonvenienoca ior it to nestle iq, sometimes a 
box or hollow gourd on the top of a pole or sign-hoard, and sometimM a more compli¬ 
cated arrangement of apartments resembling a pigeon-honse. In the absence of any 
suclT preparation for their reoeplinn the birds fill build in any hoUow about the 
houses, and occasionally find thsis way into pigeon-houses, where tb<^ will take pos¬ 
session of a whole tior^of nests, sod never suffer the least intrurion frw the righlful 
inhabitants of the placcc The flight of this bird is very swift and elegant, and he is 
one of the most determined enemies of the ‘Sirdia of prey to be found in the ITnited 
States. Wilson says, the Purple Martin, ‘‘like his half-cousin the King-bird 
intrepidm)y is the terror of Crows, Hawks, and Eagles. These he attacks whenever 
they make their appearance, and with such vigonr and rapidity that they instantly have 
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recourse to flight. So well known v this to thh les^ birds and to the domestic 
poultry, that as soon as they hear tbo Martin’s voice engaged in fight aU is alarm and 
consternation. To observe with what spirit and audacity this bird dives and sweeps, 
upon and around the Hawk <^r the Eagle is astonishing. He also bestows an occa¬ 
sional bastinadoing upon the King-bird when he finds him too near his premises, though 
he will at any time instantly oo-operate with him in attacking the common enemy.” 
It is to this habit that the bird is gre<ttly indebted for the*favour shown to him in all 
quarters, as the establishment of a colony of Martins inrthe vicinity of the farmer’s 
homestead would be quite sufficient to protent the desisens of tl-u farm-yard from the 
depredations of predaceous birds, the Purple Martin is about eight inches in length, 
and entirely of a fine purplish-blue colour, with violet metallic tints, except the quill 
feathers of the wings and tail, which are brownish-black; the female is blackish and 
grayish-brown, tinged with blue. Specimens of the bird have been shot in this 
country. 

Several other species of Hirundinid© visit the United States cverv summer, their 
winter quarters being probably the trooical parts of South America. One of these, 
the Hirwndo m/a, which ia very nearly allied to our JET. rusiica, and was indeed formerly 
regarded as the same species, is there called the Bam Swallow, from its constantly 
building its nest on the beams and ra^rs in bams, sheds, and similar places. It is 
regarded with almost as much favour as the Fuiple Martin, altliough, from its nest 
being composed of mud, it does not require any such inducements to build in tb<' 
neighbourhood of man that^e have seen to prevail with that bird, and Wilson say.-; 
that scarcely a bam to which they can obtain access is without them. The same 
author adds that the proprietor of a bam in which there were upwards of twenty nests 
assured him, *‘that if a man permitted the Swallows to be shot bis cows would give 
bloody milk, and also that no bam where Swallows frequented would ever be struck 
by lightning.” 

Another speqiea, the It. tfiridis, which has been considered identical with our 
House Martin, also abundant in the United States, where it forma its nest in similar 
situations to those selected by the Purple Martin. *‘For some time before their 
departure,” according to Wilson, “ they subsist principally on the myrtle berries 
{Mffnca caifera), and become extremely fat.” 

Several species are found in the East Indies, some of which are permanent residents 
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there, whilst otijutrs disappear dining the hot season, probably migrating to the tem¬ 
perate parts of Asia. Their hahiti are the same as those of the British species. Some 
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of them breed in the holes walls and similar situations, others, like our Sand Martin, 
burrow into the banks. 

The Swifts, formerly included amongst the Swallows, and placed as a sub-family 
of the Hirundinide by Url' tl. B. Gray, appear to possess distinctive characters of 
sufficient importance to entitle them to rank as a separate family—^that of the 
Cyptelidce. They resemble the Swallowtf in their general form, and the structure of 
the bill (Fig. 282), is ver^ similar; but the feet are different from those of any other 
bird, all the four toes be^ig directed forward 283^. The 
nostrils arc very l^rge, oblong and furnished with an elevated* 
margin, and the wii^s are extremely long and narrow (Fig. 284). ^ 

The Swifts also differ from the Swallaws in the structure of the 
trachea, the inferior larynx being destitute of those muscles T 
which confer their* powers of,, melody up^ the true singing 
birds, and this has induced some naturalists, who have adopted **** 

the characters derived from the presence or absence <tf these 
peculiar organs as a means of dividing the Passerine birds into two sections, to place 
the Swifts and Swallows at a considerable distance apart. According to the views 




of these authors, the nearest allies of the Swifts are the Humming-birds, with which 
thf'y also agree in the structure of the sternum, which is destitute of posterior notches 
in both groups. , 

In their habits the Swifts closely resemble the Swallows, but perhups even excel those 
active and graceful birds in activity and swiftness of flight. Like the Swallows, they 
feed exclusively on insects, which they capture on the wing, and, like them, they are 
also, for the most part, migratory buds, jessing the winter in warm climates,*and 
advancing into the more temperate regions as the heat increases. The European 
species remain in their summer haunts for a shorter period ^han any other luigratory 
birds, leaving for the south long before the Swallows. They nestle, for the most part, 
in the holes of buildings, or in the crevices of rocks. 

I'ho ^ifts are generally distributed in nil parts of the globe, but only two species 
occur in’Europe, and of these only one is found commonly in this %ountrT. This is 
tlie common Swift {Cypnehta apm. Fig. 282), a small bird about seven inches and a half 
ii^length, with a forked tail; the plumage is blackish-brown with a green gloss, and 
the throat is grayish-white. It is found abundantly in all parts of the country, and 
may be seen, sometiutes in great numbers, hawking about in the air in search of 
insects, especially ii^the morning and evening. Whilst thus engaged their evo^itions 
ore most interesting; they dart along witl^extreme rapidity, turning and winding in 
the air with a facility which is perfectly astonishing, and continually uttering a shrill 
scream, which is their only note. The insects on which they feed are very small, and 
they generoUy collect a considerable quantity in their mouths before swallowing them; 
the projr being prewented from osoaping by a yiseid secretion produced by peculiar 
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glands, which lines the interior of the mouth. From theextreme ^ortness of the legs 
the Swifts are almost incapacitated fr^m walking, but their feet form admirable cling¬ 
ing organs, whieh. are of great advantage to them in getting into the holes and crannies < 
in which theirnests are placed. * From the same cause also they are unable to rise from 
a flat surface, and this | revents their collecting the straws and feathers ofwhich their 
nests are composed by alighting bn the groudd, as is done by most other birds. These 
materials are therefore picked up with the greatest dexterity^as the bird sweeps swiftly 
along close to the surface of the ground, and then conveyed gt once to the hole selected 
for a breeding-plaoe, in a steeple or tower, or ^in the^ of a rook, and usually all a 
great height. The nest is bulky and rather clumsy; the eggs tw^ or three in number, 
and of a pure white colour; and the birds, unlike the Swallows, produce only a single 
brood in the season. Like the Swallows they aro said to return j^nnually to the same 
breeding place, and even to make use of the same nests which had served them 
previously. 

Of the second species, the White-bellied Swift {Ctjpaeltu mlba, Fig. 199), only a few 
specimens have been killed in this country, but in the southern parts of the continent 
it occurs abundantly every year. It may^readily be distinguished from the common 
8pccit)S by its larger size and fhc whiteness of the lower surface; the plumage of the 
upper parts arc of a grayish-brown colour. Its habits are the same os those of the 
common species, and, indeed, all the birds of this family agree so closely in this respect, 
that with very few exceptions one description will apply generally to the whole. 

Amongst these cxception8j|We may notice that many, perhaps most, of the exotic 
species, such as tie Indiin Cypwlvs ajjints, the Tac]u)rij,u photnicohia^ or Palm Swift of 
Jamaica, and even the North American Chimney Swift {Aeanthylis pelaagia) rear two 
or three broods in a season; and that the nests of some of the species, such as the 
Jamaica Palm Swift just referred to, and the Indian Palm Swift {Cypaelua Bataaaiensu), 
and the species of the genus Deudrochelidon, attach their nests to the trunks of trees. 
Some of the species, also, like our common Martin, construct their nests of mud, but these 
habitations are usually composed of the same materials as those of the common Swift, 
more or leas agglutinated together by the viscid secretion produced by the peculiar glands 
of the mouth. The nests of the common Swift generally exhibit this character to a 
certain extent, but many of the species, especially those which attach their nests to the 
Burlbce of the supporting body, make a muck greater use of the glutinous secretion, and 
in some ^pccie8 of the genus Collocalia, this constitutes the great bulk of the nest. 

To this genus belong^ the Esculent Swallow as it is called {Colloealia eseuUnta), the 
principal fabricator of. the celebrated bird’s nests which enjoy such a high repute 
amongst the Chinese for their excellence as an article of food. These nests aro com¬ 
posed of a mucilaginous substance, usually more or less mixed with fragment-of grass, 
hair, and similar materials; they are attached to the surface of rooks in caverns, and 
the birds always build in great numbers together in the same cave. It was formerly 
supposed that the mucilaginous matter employed in the construction of the nests, wm 
obtained from seaweeds eaten by the birds, and from this belief Thunberg gave the 
najpe^of Hirundo fuciphaya to one of the species, but it is now ascertained beyond 
doubt, that the substance in (question is secreted by g^reatly developed salivary i^ands. 
The birds which build these nests, of whicii there are two or probably more ibpecics, 
are found in great abundance in all parts of tlie Eastern Archipelago, and also On tiie 
continent of India; they are collected in great quantities and constitute an-important 
article of commerce with Ghina. . . 
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Almost sU our knowledge of the mode in wjiich the harvest of nests is managed, is 
derived from the Island of iTava, which produces about 200 peculs, or 266 owts, 
t annually. The nests lire collected in Java at three diSereut periods, namely in March, 
October and December. The interval of six months, fPom March to October,, gives the 
birds time to rear two broods, and the quantity of nests is consequently grCaiter than 
at the other two periods of collecting, but the produce is generally of inferior quality j 
the intervals of three monljjis, between the collection in October and that in December, 
and again between the lattqr and that in March, scarcely alibws the ^irds to get their pro* 
geny out of tho nes^, and many young Igrds are accordingly destroyed at these periods, 
but the nests are of iliiperior quality and very white. The prices paid for these nests 
in the Canton market vary greatly adbording to the quality; those of the best and 
purest sort fetch the cnM||^us price of 3,600 Spanish dollars the pecul, or about £6 
10s. per pound; the seoonMI^ality produces 800 Spanish dollars per pecul, and the 
third not more than 1,600 dollars. In some parts of China, however, as much as £9 
has been paid for a catty of bite's nests, or rather more than l^lbs. Tlicse expensive 
articles of food are principally employed in making soup, but they are also made use of 
in various ways, and are regarded as a great delicacy the Chinese epibures. They 
arc also highly valued firom a belief that they have an aphiodisiac effect upon the 
consumer 

The last family of tho Fissirostral birds is that of the Caprimulgida or Goatsuckers. 
These birds form the tribe of Fimrosires noctuma of many authors and may readily be 
distinguished from the Swallows and Swifts, with which|>bey are nearly allied, by the 
large size of tho b 3 >'eB and the softness of their plumage, characters which they possess 
in common with the generality of night-flying birds. The bill is short, depressed, and 
very broad, with an enormously wide gape, which extends completely beneath the eyes 
and is bordered by long stiff bristles; the tarsi are short and the toes rather long and 
strong ; the hind toe is united at the base to the inner one. The wings in this family 



arc long and pointed but oonsiderably shorter and broader than in eith^ of the preced¬ 
ing groups (Fig. 285). 

*Iu the typical sub-family of the Caprimulgina dr True Goatsuckers, the bill is very 
sliort and weak; the tarsi are short, and frequently covered with plumes, and the 
lateral toes are equal in length and shorter than the middle one, which is fumishe>^with 
a pectinated claw (FJ^. 286). These birds are found in all paris of the world, and the 
habits of idl the species are exceedingly similar. They all fly about in the dusk, and 
sometimes well on into the night, seeking the inseoits, . principally moths and beetles 
which select the same period of the day for iheir rambles, and in pursuit of these their 
volutions are as active and elegant as those of the Swallows. Their soft plumage 
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enables them to flj noiselessly through the air, and their liyrge eyes, by collecting a great 

quantity , of light, confer 
upon them the power of 
ftrn niifinfncii ^ perceiving their insect prey, 

when the shades of evening 
have entirely concealed it 
firom ordinary visual organs 
Fig. 286 .—Foot of the Goatsucker. {Caprtmulgia europceua). enormous width of the 

gape, (Fig. 287), enlarged as it is by the long^stiff bristles which ^ring from each |ide 
of the upper mandible, is of great service to them in capturing their prey, but 
statement of some authors, 

that the Goatsuckers fly with _ 

their mouths wide open ^ 

appears to be entirely destitute 
of foundation. Their feet are 
very short and weak, and not 
fitted far perching in the 
ordinary manner, so that the 
birds usually rest upon the 
branches of trees in the direc¬ 
tion of their length, crouching 
down upon them as if fearful 
of falling off. They also 
frequently settle on the 
ground, and are fond of bask¬ 
ing in the sun in this position; 

when thus engaged they are 287.-TIead of the Goatsucker. [Caprimulgua europatw). 

said to lie so close that they may almost be trodden under foot before they will rise. 
The weakness of* their legs also renders them almost incapable of walking, and their 
utmost efforts in this way can only produce a sort of hobble. The Goatsuckers 
nestle on the ground, usually under the shelter of a bush, but they moke scarcely any 
nept. Their eggs are usually two in number. 

The use of the singularly pectinated claw on the middle toe of these birds has not 
yet been satisfactorily made out, although several naturalists have put forward different 
theories upon this subject. The most commonly received opinion is that the bird uses 
the toothed claw as a sort of comb to clear away the fragments of its food from the 
hrisUes surrounding the gape, but this, as shown by Mr. M'GUlivray, is hardly a satis¬ 
factory explanation of the facts;—^Whlte of Selbome supposed from some of the actions 
of a Gk}atsucker observed by him whilst engaged in hawking about after insects, that the 
bird caught its prey with its foot and afterwards put it into the mouth, and he cou- 
ddered that the serratim of the claw would enable it to grasp a large and active insect 
more firmly. This view has not been confirmed, and Goatsuckers in captivity have 
nev^ been seen to take their prey with the foot. , 

Only a single species of this group is found in Britain; it is the common Goat¬ 
sucker {Caprimulffiu aure^esus. Fig. 287). ‘^Like its allies the Swallows, it h a bird of 
passage in Europe, ariving from Africa about the mouth of May, and again taking its 
departure about the end of September. It is found in all parts of Europe and also ex¬ 
tends over the whole of the north of Asia. In this country it is found principally in 
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open' grounds, sucli as oommons covered with furzo and ferns, generally in the neigh¬ 
bourhood of trees, around wlfich it often flies in the evening in pursuit of insects. Its 
food consists principally of beetles and moths, gfroquently of considerable size,—^the 
* remains of the common Dor-beetle {fieotrupea siereorarii$s) and of the Cockchafer 
{Mehhntka vtUgcarii) being often found in the stomach^ When flying it occasionally 
emits a shrill whistling cry, but its mor^ common note is a peculiar whirring sound 
which has been compared to the noise produced by a spinning-wheel. It is to this 
note that the bird is indebted for its name of Nightjar or Nightchurr. The eggs arc 
laid on the bare ground, usually under the shelter of a bustf, or amc^gst heath or ferns; 
the eggs are two in Ajumber, of ft white colour, clouded and veined with gray. 

The name of Goatsucker given to this bird is of very ancient origin, being identical 
in meaning with the Caprimulgus of l!he Romans and the JEgathtik/i of the Greeks. 
It alludes to a gener^ belief which prevailed amongst the ancients, and has probably 
come down to our own times, that this bird Sucked the teats of goats, and on this ac¬ 
count it appears to have borne by no means a good character in former days. 

The exotic species of this group agree in almost every partictflar of their habits 
with our native species. lu North America several species are found. Like the 
European Goatsucker they are migratory birds, arriving in tho United States in May 
and quitting them in September. Two of them are well known birds by name even 
in this country, namely the Whip-poor-Will {Caprimulgm vMiferm) and the Chuck- 
Will’s-Widow (C. caroUnesis) so called from their peculiar notes, which are said to 
resemble these words very closely. 

A second subfamily is that of the PodagerirKBf a group ^f birds vefy nearly allied to 
the true Goatsuckers, but differing from thorn in the struoturo of their feet, the tarsi 
being usually rather lung and tho inner toe longer than the outer one. The 
middle toe, as in the Oaprimulginm, has a serrated claw, and the bill is much depressed 
and weak. These birds arc found in South America and Africa, but scarcely anything 
is known of their habits. The species of the genus Podager, the South American forms 
of the group, are said to fly in largo flocks in the day time and to nestle like the Goat¬ 
suckers on the ground. 

The last subfamily is that of the Steatornitue or Oil birds, in which the bill is strong, 
curved and hooked, with the gape very wide and the base covered with feathers and 
bipectinated bristles. This group includes gome of the most remarkable birds in 
family, and amongst these the Steatomia earipenaia—HiO Guacharo bird or Oil bird of 
South America—must take tho first place. It is a large bird, about the size of a ftwl, and 
like the rest of the CaprlmulgideQ is strictly nocturnal in its habits, passing the day, and 
breeding in dark caverns from which it'only issues in seaich of food in the twilight. 
Its food however is very different from that of its allies; it consists of fruits and seeds; 
and the Indians assured Humboldt that the bird never pursues insects. , The young be¬ 
come exceedingly fat; and at a certain season th^ are collected by the natives and 
bogled down for the sake of their oil, which is said to resemble olive oil and to be of 
such an excellent quality that it will keep fonmore than a year without becoming ranoid. 
The birds make a horrible noise when thdr caverns are invaded, and their abodes are 
generally regarded w^th a superstitious dread by the Indians, who belive that the sgirita 
of their anoestors dwell in the recesses of the oaveriis inhaUted by these birds ;(,aad in 
their pursuit of the young birds for their oil harvi^’* as they call it, they s^dotn 
venture far from the entrance. The Guacharo bird is found not only on the continent 
of doutii America but also in the Islands of Guadalonpe and Trinidad 
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species of the genus which appear ti^resemUe the common Goat¬ 

suckers in their genmal habits, are futmd both in America and A&ica One species 
the NycHbim januttcett$i» or Potoo, if said by Mr. Oosse to be rather sedentary in its. 
disposition, perching on a po3| or dead tree to look out for passing insects, which it 
captures by a short flight and then returns to its ]> 08 t of observation. 

The remainder of the group consists of species inhabiting Australia and the Islands of 
the Indian Archipelago, which differ in some respects from the troe Goatsuckers, especially 
in their mode of nidiflcatiop; their are laid either in'the holes of trees or onj the 
branches; in the fifirmer case they make scarcely any ^est. One/ipecies, the PodaVyua 
humeroiity a native of Australia, has the power of shifting the outer toe backwards, and 
is said to capture its insect prey by creeping rbout the trees; another, the Poda^yus 
Cuvieri, is more active, and takes its food on the wing like the other Goatsuckers. It is 
the More Pork Bird of the Australian colonists, so called from a i^emblance in its note 
to the words more-porky and, according to Mr. Gould, it is regarded like the owl, as a 
bird of ill omen. With these nocturnal Fissirostral birds the great order of Passerine 
birds concludes, and we pass from them by an easy transition to the Owls or nocturnal 
birds of prey with which we commence the next order. 

f 

Ordeb VIII.— Raftokrs. 

Oenezal Ohuracten.—Amongst the Passerine birds we have met with not a few 
instances of species which arc exceedingly predaceous in their disposition, destroying 
not only insects and worms, which in fact constitute a considerable portion of the food 
of most of the species, hut abo tyrannizing over the smaller birds and other vertebrated 
animals in a style which would justify us in applyingto them the denomination of birds 
of prey. It is however in the present order that we find the powers of destruction 
developed to the fullest extent, and the whole structure of the Raptorial birds is evidently 
adapted to the incessant warfare which they wage with their neighbours. Nevertheless 
some of these birds are of a peaceful nature, and feed exclusively upon the bodies of 
animals which tb^y find already dead, although in all their characters they are unmis- 
takeahle mombeis of this order. 

Amongst these distinctive characters the most important aro those furnished by the 
bill and feet. The former of these organs, is always rather short and strong, with the 
upper mandible longer than the lower/.one, strongly hooked at the tip, or curved 
throughout its whole length, very sharp at the point and frequently armed with teeth 
on the margins. The base of the bill is covered by a cere in which the nostrils are 
pierced. The feet are usually short and powerful, compoied of four toes, armed with 
long, curved and acute claws. With these the predaoeonh birds seize their prey in a 
deadly grasp, and with these they hold the victim whilst the powerful bill'js engaged 
in tearing off portions of its flesh. 

The other parts of their -organization exhibit the same adaptatum to a pimtioal 
mode of existence. The wings are always of large sizei^and often of extraordintxy 
length, giving the birds an astonishing rapidity of flight; it has been calculatod that 
some of the Falcons progress through the air at the rate of at least sixty miles an hour, 
und^ ordinary circumstances, but, when in immediate pursuit of their prey; they are 
supposed sometimes to attain at least twice ijbis speed. The tail is long and broad, usually 
composed of twelve feathers; it is sometimes rounded and sometimes forked at the end. 

The tarsi me rarely fhmished with scutella as in the Passerine birds, but these and 
the toes a^ gj^ytorally covered with a reticulated skin, although in some cases a fi)W 
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scutella arc folintl upon the/ront of the tarsi and the upper pait of the toes. The 
latter are arranged three in front and one beSind) and the anterior toes are usually 
^ united at the base by a short membrane) except fn the Owls, in which the outer toe is 
capable of being turned backwards and the inner one %lone is united to the noiddle toe 
by. a membrane. In some instances the feet are feathered down to the toes. 

The Baptoiial birds are Vbry gmierally distributed over the globe. They vary 
greatly in size, but the majority feed upon the flesh of animals which they capture for 
themsolvos; some of the smaller species howevBr condesceiid to prey upon insects. 

Divisions. —Tl^ese birds ^orm three families, which may Ub arranged in two 
sections or tribes, tht Noctumed and Diumal rapacious bird^. The former of these 
sections only includes a single family, that of the Owls; the second includes the Vul» 
tures and Falcons. 

The family of HhxfStrigida or Owls, is distinguished from the other rapacious birds 
by many oharactem both external and anatomical, in fact the peculiarities of their 
external appearance are so striking that 
scarcely any one could fail of I'ecognizing 
an Owl at the flrst glance. Amongst ' ^ 

these superficial characters, those which • ^ 

have reference to the nocturnal habits 
the birds catch the eye at once. These 
consist in the peculiar texture of the plu- 
mage, which is exceedingly soft and downy, 
rendering the flight of the OwlB,^when en- j • 
gaged in their nocturnal rambles, perfectly 

inaudible, and in the extraordinary size of - /!?*W 

the eyes, which are fixed in the orbits in 
such a manner as to look almost directly 

forward, and the peculiar vacant stare of Fig. 288.—Head of the Little Horned Owi. 

which, when the birds are exposed to the (Scops Aldrovandij. 

light of day, usually give them a most ludicrous appearance. The eara also are of large 

size (Fig. 289) frequently very 
^rge, and often furnished with 
a sort of operculum or lid. 
these characters we hav% already 
seen to belong also to a greater 
or less extent to the Nocturnal 
Fiasirostral birds, forming the 
family of the Goatsuckers (Cbp- 

The head is always of large 
size and covered with feathers, 
which on the face are of a peculiar 
hai^ texture and arranged|in a 
* radiating manner round each eye, 
eo as jio fonn a sort of disc on each 
side of the face. In some c«6fs 
rig. 2B9.—Head and ear of the Bam OarL (StrixfiamsMa^ this radiating anwgement oif the 

feathers extends entirely round the eyes, and the disc is then said to be oompleto 




Fig. 288.—Head of the Little Horned Owi, 
(Scops Aldrommdi)^ 
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but in others the upper part of the disc is wanting and it is then c^ed incomplete. 
The superciliary ridgb which forma tlSe projecting eyebrW in. the Faleonida^ is want¬ 
ing in these birds. The bill is shoft, oompressea, curved and hooked at the tip; its 
base is concealed by projecting bristles and by the facial feathers, and covered by a 
core, near the anterior margin of which the large nostrils are situated. 

The wings are of moderate length, broad and rounded, and the birds do not possess 
the power of flight in nearly 'the same degree of perfection as their near allies the 
Hawks and Vultures,—an^in accorda&ce with this dimintttion of power in the anterior 
members, the sternal aj^aratus is found to be smaller and‘blighter in its construction 
than in the other Raptorial birds. The legs however are short, stout and powerful, and 



fig. 290.—Foot of the Long-eared Owl. (Ottts vulgaris). 


the toes are armed with strong acute claws (Fig. 290). The tarsi are almost always 
clothed with feathers, which also extend nearly to the extremities of the toes, which 
are here furnished on the upper surface with a few scales; the feathers of these parts 
arp frequently destitute of barbs, so that the feet appear to be covered with hair. The 
outer toe, as has already been stated, is capable of being turned backwards, so as to 
give the foot a resemblance to that of a Scansorial bird. 

The Owls also differ remarkably in the structure of the intestinal nanal from the 
other members of this order. The mouth is wide and leads into an msophagus which 
is also 8f considerable dimensions, but which leads directly to the stomach, without 
being dilated into a crop. The intestine is short and furnished with two coeca of con¬ 
siderable size. 

Vith but few exceptions the Owls are strictly nocturnal in their habrts, and the 
mean typical species are confused and helpless when exposed by aomdent to the glare of 
day. They prey generally upon small Vertebrate animals, princi|Mdly birds and quadru¬ 
peds, and some are also expert fishers. They also sharejwith the Goatsuckers in ^he 
destruction of the larger species of night-flying insects, such as moths and large beetles. 
Their treatment of their prey depends greatly upon its size; if it,be small they trans¬ 
fer it at once from their claws to their bill and swallow it whole,,,bul if they sieze upon 
a booty which is too large to be disposed of in this manner, they .carry it off to some, 
resting-place, iyher(i|^they tear it to pieces and thus devour it The indigestible portions 
of the prey, anoh as^ei^ers, bones, &c., are collected into small peikts in the stomach 
and disgorged. 
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They are solitary birds, which retire during the day to holes in trees, rocks or oau 
buildings, where they roost and breed. 'With the twilight their activity commences 
^and they then take their noiseless flight in searcli^of food, and as this consists to a yeiy 
considerable extent of the small anunals which, under ^e denomination of verwin, are 
generally regarded as enemies to the human race, the Owls should be placed amongst 
the number of our fliends, instead of being looked upon, as they are by many with 
a superstitious eye^ as ominous of some dire calamity. It must be confessed indeed 
that their Toices are none of the sweetest, and Ibe superstitious peasant who hears the 
Owl shrieking abou^ the villa^ churchyard or in some solitary* place, when every 
other sound is hushed, may perhaps be* excused for feeling some little awe on the 
occasion. • 

Although these birds arc exceedingly similar in their habits, they have been divided 
into four subfamilies,%f all which we have British representatives. The first is that 
of the StriginfB or True Owls, in which the head is smooth, destitute of homelike tufts 
of feathers, and the facial discs are complete. To this group belongs the commonest of 
our native species, the Screech or Barn Owl (JStnxftammea) a permanent resident in 
these Islands, which is found abundantly in nsost of the cultivated p&rts of the country, 
where the cdrn-flelds and stack-yards furnish it with a plentiful supply of the mice on 
which it preys. Some idea of the number of these creatures which this Owl destroys, 
may be formed from the fact that the indigestible remains of eight or ten of them may 
be found in the stomach at once, and when they have young they are said by Mr. 
Waterton, to bring in a moxise every twelve or fifteen minutes. According to the 
observations of the same naturalist, a pair of these birdsswhich he ^aced in a hole of 
an old gate-way, had accumulatecf in sixteen months more than a bushel of pellets con¬ 
taining the skeletons of the mice which they had consumed. Nevertheless as the Bam 
Owl is supposed to do some little injury to the game, it is exposed to constant persecu¬ 
tion at the hands of sportsmen and game-keepers, and its remains may often be seen 
nailed to the wall amongst the other trophies of the skill and activity of the latter. 
This bird has also been seen to capture fish by dropping suddenly upon them in the 
water. The general note of the Bam Owl is a screech, and although some observers 
have stated that they have heard it hoot in the same manner as some of the other Owls, 
there appears still to be some doubt upon this subject. 

lis nest is made in the hole to which tbe^ird usually mtreats to roost. It is 
very slight construction, sometimes scarcely deserving the name of a nest, and in it the 
bird lays from three to five eggs of a white colour. The breeding season extends over 
a considerable period, as young birds have been found in the nest as early as July and 
as late as December. It appears that the eggs of the second and third broods are laid 
before the<^oung birds of the former broods have left the nest, and it is probable that 
the warmth of the latter serves materially to assist in the hatching o& their younger 
brethren. In a case of this kind recorded by Mr. Blyth, three broods were observed to 
bewared in the same nest, which at last contained six youfig birds of threo different 
ages. The Bam Owl is found in all the temperate parts of Burope, in the southern parts 
of Asia, and in Africa as far south as the Cape of Good Hope. It is also said to occur 
in the United Statd8>f America, ^ 

The species of this sub-family, although not very numerous are generally distributed 
in all parts of riie globe, but iheir habits wre everywhere nearly the same. A Javaneso 
species, the PhoUdm badius or 'W’owo-'Wiwi, which resides hal'the thickest forests of that 
lalaml, the haunts of the Tiger^ is said by fixe natives to show the greatest familiarity 
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towards that formidable quadruped} q;reii alighting on Ha back; for what purpose is not 
stated. ^ 

The second sub-family is that of the Otina or Owlets, in which the facial discs aie 
complete or neai ly so (Fig. 29S), and the head is usually furnished with two small tufts. 

These small Owls, like the Strlginas, 
are found in all parts of the world, 
and tlu» species enjoy a veiy wide 
geographical range. Thus tbejoom- 
mou British species are nCt ,ouly 
found in all parts of‘Europe, lipi also 
in Asia, Africa and the ITnited^Utes 
of America, and some of those ^ich 
occur rarely in Europe, are met with 
abundantly in the last mentioned 
locality. 

Most of them are strictly noc¬ 
turnal in their habits, retiring during 
the day to the shelter of thick woods, 
and they arc said to breed generally 
in the deserted m.'sts of other birds. 
One of the British species bowevor. 
Fig 291. Gilead q' the Long-cared Owl {Of us vul/foris)^ the Short-eared Owl {Otushrachyotuit)^ 

which is not uncommon in many places, especially in winter, is found resting during 
the day amongst high grass and herbage or in the stubble fields, and its nest, formed of 
a little dry grass and moss, is placed on the ground in similar situations. This bird is 
also remarkable in its sub-family from its habit of seeking food by day, and it does 
not appear to be ‘at all incommoded even bytbc light of the bud. In the Orkneys, 
where, according to Mr. Low, it is very al uudant, it is exceedingly bold and impudent 
during the breeding season, stealing chickens from before the doors, pursuing pigeons 
in the open day, and performing various feats of the same nature which are very un¬ 
usual with the Owls. The same naturalist states that he found the remains of a grouse 
^ the nest of a bird of this species, although it would seem almost impossible for the 
little Owl to kill and ca^ of a bird so much larger and heavier than itself. Its 
ordinary food however appears to consist, liko that of the majority of our Owls, of mice ; 
and when these arc abundant the birds have been seen to collect in particular fields in 
considerable numbers. 

It is found in both hemispheres and is recorded to occur in India. the most 
northern parts both of tho eastern and western continents it is only a summer visitor, 
and a great number of individuals migrate in the summer from this countiy to the north 
of Europe, returning again in the autumn. ' ^ 

The Long-eared Owl {Otu» vulgaria Fig. 291), is, nqxt to the Bam Owl, the most 
abundant of th^ Britisb Owls. It is a permanent resident in this country and does not 
apptiar to perform even tbe partial migratiott executed by the S^ort-eared Owl. 

To this aub-family also belong the Hooting Owls {SymiuitC)^ distinguished from the 
preceding cqpeciee by the absence of tbe ear tufts, of which two species occur in Britain. 
The comn^eit of these is the Tawny Owl {8. ftridula)^ which inhabits the wooded 
jparts of ike eottntiy, and always remaina concealed during the day, coming forth at 
i|^ht in pursuit of the small animals whidi constitute its food, and giving utterance to 
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a most dolorous 017 , reaemblij^g the syllables hoo~J»o-hoo. It feeds on leverets, young 
rabbits and all the smaller animals, including frogs, insects, and earth-wortns, and from 
Ijto testimony of several observers, it not unfrcquciltly captures fishes in the water. It 
breeds, according to some nattiralists« in the deserted jicsts of other birds, but also, 
according to others, in the holes of trees, where it makes little or no nest, and often lays 
its eggs upon the rotten wood at the bottrwn of the hole. The Tawny Owl does not 
appear to occur in America, but in the northern parts of that continent it is replaced 
by an allied species, the Sy 7 'niufn {Nyctaia) ^Tenyinalmij^ of which specimens are 
occasionally found in Britain anc^on the continent of Europe, espedlally in the north. 
The habits of this species appear to be very similar to those of the Tawny Owl. 

In the third sub-family, that of the 4Buho>4n(^ or Homed Owls, the facial discs arc 
imperfect, and the head is large and broad, and furnished with a pair of long hom-likc 


• y 



Fiff. 292.—Head of the Great Eagle Owl. {Bvbo maximus}. 

f> 

tufts (Fig. 292). Those birds arc distributed in all parts of the world! They vary 
greatly in siae,' some of them being the largest and others amongst the smallest members 
of tlft family of the Owls. They are most abundant in the warmer parts of the world, 
and of tho two well known European species only one extends its range far to ^e 
north. This is the great Eagle Owl {Bubo mammus Fig. 292), one of the largest spqyies 
of the group; which i&asures upwards of two feet in length, and is rendered very 
remarkable in its appeayance by the long horfi-like tufts of feathers with which its head 
is adorned. It is cdtamon in the great forests of tile continent of Europe, frona 
Sweden, Norway, and Lapland to the shores of the Mediterrsnean, but is a rare bird 
in Britain. It ocqois.also on the continenli of Asia, a^d Mr.. Gould, as quoted by Mr. 
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Yarrell, states that he has seen speciqiens of this bird iu collections from China. This 
Owl is said not to be strictly noctai|nal in its habits, although the night is its period of 
greatest activity; it feeds upon quadrupeds and birds, especially hares, grouse, and 
partridges, which its great bSkc enables it to overcome with case. It builds a bulky 
nest, usually on a rock or on the ground, and lays two or three white eggs. 

An interesting instance of the attachment of these birds to their young, is related 
by the Bishop of Norwich in his wprk qn birds. A young bird nearly fledged was 
’caught in the mon^h of Jufy and placed in a large hen-coop. On the following mcjrning 
to the surprise of the captors a fine young Partridgemwas found4ying dead in front of 
the door of the coop, evidently brought there by the old birds, who had no doubt been 
engaged during the night in an anxious search for their missing young one. The same 
mark of attention was repeated every night for a fortnight, bu^. although a watch was 
kept for several nights it was found Impossible to detect the old birds in the ant of 
bringing this supply. 

In captivity, the Eagle Owl, like most of the other members of the family, hisses and 
snaps its bill when irritated and alan^ed, but rarely makes any other noise; Sir 
William Jardine however stqtes that a specimen kept by him was extremely active at 
night, sometimes keeping up ** an incessant bark, so similar to that of a cur or terrier, 
as to annoy a large Labrador house-dog,” whose angry barking at this unwarrantable 
disturbance appears to have been by no means agreeable to his neighbours. 

A nearly allied species, the Great American Homed Owl {Bubo Virginianm), an in¬ 
habitant of the houdiem States of the American Union, is described by Wilson as giving 
utterance to a loud cry of Waugh 0! Waugh Of sufficient to have alarmed a whole 
garrison.” The same author adds “ He has other nocturnal solos no less melodious, 
one of which very strikingly resembles the half-suppressed screams of a person 
suffocating or throttled, and cannot fail of being exceedingly pntertaining to a lonely 
benighted traveller, in the midst of an Indian wilderness.” This bird is rather smaller 
than the European species, with which it was formerly regarded as identical. In its 
habits it appears to be very similar. The other European species, the Little Homed 
Owl {Seop8 Atdrovandi Fig. 288), appears to be almost confined to the southern parts of 
the continent, and it' is said to be most abundant in the countries bordering the 
^e^terranean. Even in these countrie|S, however, it is a bird of passage, and crosses to 
the African continent at the approach of winter. It is found also in the southern parts 
of Asia, at least as far to the eastward as India. Specimens have occurred, but very 
rarely in this country. This bird measures only seven or eight inches in length; 
its food consists principally of mice and insects; it nestles in the cavities of rocks or 
in the holes of trees, and lays from two to four eggs. , ^ 

Amongst i^he Indian species, which are tolerably numerous, we may notice the 
Kettqta Jlavipea, which is somewhat diurnal in its habits, and is said to frequent 
especially the borders of streams, into which it plunges sometimes to a considcpble 
depth in pursuit of* fish. The note of an allied species, the Ketupa ceyhttensis is a 
hoarse hollow laugh, resembling the syllables Hauf, ffaw, Saw, So f which is desoribed 
as Aost disagreeable and repulsive. The Bubo BengaUnsw feedft principally upon rats; 
and Colonel Sykes has described an instance in Which one of these birds was found to 
have swallowed a rat whole, the head and part of the body being in the stomach and 
partially decomposed, whilst the tail was still hanging out of the mouth. This species 
is said to build in trees, forming a nest of sticks. 

In the sub-family of the Bumina or Hawk Owls, with whk^ the family of the 
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Strigidfis ooncludeSf w© find ftn approach to thp striicture of the Diurnal Haptores. 
They agree with the Buboniuffl in having th^ facial discs imperfect} but are dis- 



Fiff. 298.—Head of the Snowy Owl. (iSumia nffctea). 


tinguishcd from those birds by the comparatively small size of the head and the absence 
of the hom-like tufts. The eyes are also smaller in proportion than in the more typical 
Owls, and the external ear is smaller and less complicated (Fig. 294). These differences 

in structure are evidently connected with 
the diurnal habits of the birds composing 
tl^ group, which are for the mosV^Tr 
confined to the Arctic Regions of both 
hemispheres, at lea^t during the summer, 
and as at that season there is no night in 
those regions, a strictly nocturnal bird would 
find himself very inconveniently sitnated. 
At the approach of winter these birds move 
a little southwards, and some of the species 
are then found in Britain and the more tem¬ 
perate parts of Euro)[m. 

The best knpwh species is the Snowy 
Owl (Sumta ny«^m,'Fig. 293), which ^ said 
be a permanent resident and even to 

Fig. 294.-Ear of the Snowy Owl. Shetland Isles. Next to the 

Eagle Owl it is the largest British species 
of the family; it preys upon birds and small quadrupeds, which it appears to swallow 
whole. It flies with great rapidity and generally frequents open ground, reposing and 
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breeding amongst rocks, which harmqpiae so well with Pits colour that it cannot be 
easily detected. The'habits of the o^her northern species appear to be very similar. 

The genus Athme^ belonging to this subfamily, is for the most part confined to the 
warm regions of the earth. S^eral species are found in different parts of India, where 
some of them are very troublesome from the continual noise they make. The cries of 
one species, the Athene scutulata^ are said to resemble tihoso made by a cat when under> 
going the process of slrangpilation. T^iey are rather small l^ds and their food consists 
principally of mice ^nd beetles. r 

The most singular species of this genus however is oae which ei^ys a very extensive 
range over the Ci<ntinent of America and occurs also in the West Indian Islands. It is the 
Burrowing Owl {^Athene cunicularia). In Saint £>omingo, where these birds were obsbrvod 
by Yieillot, they dig a burrow of about two feet in depth, at the bottom of which thuy lay 
a bed of muss for the reception of their eggs. In the United States however they save 
themselves this trouble by taking possession of the burrows of the singular Fraiiie dogs 
or Marmots, which form their curious villages in many of the western states. In these 
village-s of Marmots the Owls may constantly be seen moving briskly about, but they 
do not appear to bo regarded with very friendly feelings by the rightful inhabitants, oi 
whose dwellings they probably possess themselves by force. They are diurnal in their 
habits and those which inhabit the United States are said to feed entirely upon insects; 
but in Saint Domingo and Chili the Burrowing Owls are said to devour rats, mice, 
and reptiles, which renders it probable that there may be more than one species. The 
Norih American bird is abou^ ten inches in length. 

The Diurnal Raptorcs are readily distinguished from the Owls by the smaller com¬ 
parative siae uf the head and eyes; by the lateral position of the latter organs' and by 
the nature of the plumage, which is firm and wants that peculiar softness which enables 
the nocturnal species to fiy so noiselessly through the air. Their wings also are usually 
longer and more pointed, and their power of flight is much greater, and this causes the 



Fig. 295.^1Iea(l of the Goldisn Eagle {Aquila ehry$agto$-) 


j sternal apparatus to assume a far more developed form. The lull is strong and usually 
larger thm in the Owls; nearly half the upper mandible is covered by a cere, which is 
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not concealed by the frontal plRmes and bristles. ,The tarsi and toes are usually covered 
with reticulated scales, hut in some instances ar^ plumed to a greater or less extent. 
In the structure of the intestinal canal there is also a marked difference between the 
diurnal and nocturnal Uaptores ; the oesophagus in the fdrmer is dilated into a large sac 
or crop, which is wanting in the latter; and the ccecal appendages of the intestine, 
which in the Owls attain a considerable development, are reduce 1 to a very small size 
in the diurnal species. This^group, as already itated, includes two families, the Fal- 
contdeo and the Vulturidec. • * . 

In the family of the FalconidUe or Hawks, the head and neck are always clothed 
with feathers and the eyes are deeply sunk and shaded above by a bony projection or 
brow. The bill in these birds is short anS stout, with the ridge of the upper mandible 
more or less convex frcipi the base ; its tip is elongated, much decurved and very acute, 
and its lateral margins furnished with a more or less distinct tooth or notch. The base 
of the upper mandible is covered by a cere, which sometimes covers nearly half the bill 
and in which the nostrils are pierced. 

The wings are of largo size, and usually long and pointed; but this character is 
liable to some exceptions. The tail is always of considerable size, but varies greatly in 
form. The legs arc usually rather short, hut very strong and muscular; the tarsus is 
usually bare of feathers,' and covered with reticulated scales, which are frequently 
replaced by scutclla in front; and the toes, which are arranged three in front and one 
behind, and armed with long curved and very acute claws, present the same superdcial 
characters. The feathers of the outside of the tibiae are more or less ^ongated, some¬ 
times very long (Fig. 296) formiAg a 
sort of plume which projects more or less 
beyond the bend of the tarsus. 

Although there arc numerous species 
of these birds, differing greatly not only 
in size hut also in many points of struc¬ 
ture, their general habits may be sum¬ 
med up in a few words. They arc all re¬ 
markably powerful fliers and pursue their 
prey enliicly on the wing. Their food 
consists of quadrupeds, birds, reptUes, 
and insects, which they seize by suddenly 
pouncing down upon them in the air or 
on the ground; many of the species also 
feed upon fishes, in pursuit of which they 
dnab down with great force into the 
water. Their victims are seized by the 
powerful, curved and acute claws, the 
deadly gripe of which generally destroys 
life very rapidly, but the bill is rarely 
used except to tear the flesh of the prey 
after it has been secured in the talons, pig, 306.—Foot of the Hen Harrier {Circus eyaneut). 
When the animal killed is of small com¬ 
parative size, the birds generally carry it off to some quiet spot whore they may feed upon 
it without fear of interruption: but when it is too large to be thus disposed of they gorge 
themselves with its flesh on the spot where it fell. In either case however they usually 
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devour as much of their victim as wiU.completely fill tho-crop or dilated portion of the 
oesophagus, and then always retire to some sequestered retreat where they remain quiet 
until the food has digested. They generally remove a good portion of the hair or 
feathers from their prey beforcS'Commcncing their attack upon its flesh ; hut, notwith¬ 
standing, usually swallow some of these indigestible articles, together with a part of 
the bones; but all these parts are left behind in the stomach, and vomited in the 
form of roundish pellets. 

Their strong fe^t enabld them to porch with great cuse and security, and, when 
thus resting, they sit with the body nearly cj;oct, and».the head <nnd neck drawn back 
in an attitude of considerable elegance ; but on the ground the length and curvature 
of their claws render them rather awkward; *they incline the head and body forward, 
and are obliged to move by clumsy leaps, with the assistance of their wings. 

The Falconidac arc all solitary biiAls. Their cry is loud and shrill, sometimes 
becoming a scream or yelp ; it is usually a sign of anger or triumph. Their ne-sts arc 
rude, flat, and usually of l.irge size ; they arc composed of sticks, twigs, and similar 
materials, and lined with hair, wool, or feathers, in the part destined for the reception 
of the eggs. These vary in number fioin two to about eight; they arc usually of a 
white colour, and more or less spotted with darker tints. 

The buds of this family were formerly divided into the true or noble and the ignoble 
Falcons, the former including those birds which, from their great strength and 
courage, wore commonly employed in the old sport of Falconry; the latter, those 
Hawks which wtere of little or no use for this purpose. The noble Falcons correspond 
pretty nearly with our sub-family of the Falconinai or true Falcons; and under the 
designation of ignoble birds all the other Hawks were included. Mr. G. H. Gray 
divides the Falconid® into seven sub-families, of which four have the ridge of the 
upper mandible curved more or less from base to apex, w'hilst in the remainder the 
basal part of the ridge is straight, and the tip alone hooked. To these wc shall add 
an eighth group for the reception of the singular Sccrotaiy-bird or Serpent-eater of 
j South Africa, which is included by' Mr. Gray (m his Genera of Birds) in the sub- 
* family of the Cirdnce, although in his list of the Genera of Birds he considers it as the 
typo of a distinct family. 

.»-0f the former the Gircince, or Harriers,—which have the eyes and ears of larger size 
than those of the rest of the family,—s[?c considered to approach most closely to the 
, Owls although it does not appear that they are at all nocturnal in their habits. They 
' have the hill short, of moderate strength, and compressed, with the sides sloping, and 
, the lateral margins slightly festooned or sinuated. The wings are long, and more or 
loss pointed, the third and fourth quills being the longest, and the whole of the 
plumage is so^ and downy, somewhat like that of the Owls, the resemblaAce to which 
! is increased in some species by the presence of a sort of rulT, which runs from behind 
I the eyes to the chin. The tarsi are long and slender, and the toes rather short. 

Of this group three species are recorded as British. These are—the Commdh or 
*-Ring-tailed Harrier (CircMs cyanetis)^ the Marsh Harrier, sometimes called the Moor 
Bu 2 l::ard {G. eeruginosue)^ and Montagu’s Harrier {€. dneraceus). Of these the first 
only, the Ring-tailed Harrier {C. cyaneusy Fig. 297) can be called common; but this 
species is generally distributed in all partfe of the country. In this bird the wings are 
about two inches shorter than the tail; the male is of a light bluish gray colour, and 
eighteen or nineteen inches long ; and the female, which is about two inchec longer 
than her partner, is brown above and pale yellowish red beneath. The Marsh Harrier 
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is about two inchqs longer t^an the Common Harrier; it is by no means abundant, 
although ft occurs in most parts of England anJ Wales. Montagu’s Harrier is latner 
smaller than the common 
species, from which it is 
easily distinguished by the 
great length of the wings, 
wliioh roach to the extremity 
of the tail. This bird also 
occurs in various jiarts of 
England, but is not very 
plentiful. 

The Harriers in general 
feed upon smal' quaflruiieds, 
such as young haies, rabbits, 
lilts, &(■-, birds, reptih'.s, and 
sometimes insects and fishes 
When searching for their 
prey, they fly gently along, 
at a small elevation, and ap¬ 
pear to heat over every part 
of the surface of the giound 
like a dog hunting for game ; 
to this habit, no doubt, they 
arc indebted for their nanu' of Harriers. They usually pounce upon their prey upon 
the ground, hut some spr'cies will pursue birds ujron the wing, and tbe Conmion 
Ilanier has been seen to capture Tartridges in tbis manner. They are found in both 
hemispheres, and appear to migrate towards the warmer regions of the world at the 
approach of winter. They roost end nestle on the ground, usually amongst furze or 1 
heath, and the nest is composed merely of a few sticks with a sligfit lining of grass , J 
sonietinies even this scanty piMvision is dispensed witli, and the eggs are laid on the ! 
hare ground. Oeeasionally, however, the nest is raised a little from the ground in a j 
bu.sh. The eggs are three or four in number. «• 1 

Nearly allied to the Harriers is the suh^family of the Serpentarin<v, or Serpent- i 
eaters, which only includes a single species,—the Seeri'tary-hird pentarmf reptili- 
voru'). This rr'iiiarkahle bird is at once distinguished from Ithe other Faleonida' by 
the great length of its tarsi, whieh raise the bird to such a height from the ground as 
to give it rather the ap|)eai:ince of a (trailatori.il than of a Raptorial bird ; in fact, by 
some autlftrs it lias been placed amongst the tlrallutorcs, and by others amongst the 
Gallinm. The whole structure of the bud, however, proves that it roaily differs from 
the other rapacious birds only in the length of its legs. 

•The Seciet.iry-hird is found in the dry plains of South Africa, where it wages a 
constant war with the snakes and other reptiles whieh abound in that locality. Th^ 
wings are of largo size, and armed with blunt spurs at the wrist joint, and, fi’^hen 
approardiing a serpent? the bird holds one of its wings in front of it like a shield, and 
keeps it in continual agitation. At the mcanimt when the snake is about to spring 
upon his assailant, the bird stiikes a sudden violent blow with his wing, which usually 
lays his prey prostrate upon the ground, although it is probable that a large snake 
may sometimes require two or three repetitions of this treatment before he is reduced 
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f,o a helpless condition. When this is effected, the hir^ has been seen to take hia 
victim np in his beak and claws, and carrying him up to a considerable hefght in the 
air, let him fall upon the ground to complete his destruction. So groat is the voracity 
of tlii* bird that Levaillant mo^ntions his finding in the crop of one of them no less 
than elevcm good sized lizards, thrc'c serpents as long as his arm, and eleven small 
tortoises, besides a number of insects of diffeicnt kinds. 

The Secretary-bird must, accordingly, he regarded as a great benefactor to the 
inhabitants of the countries jn which lu* resides , and, in fact, his good qualities are so 
well known to therfi, that it is said they not unfreciuenriy introduce him into the 
poultry-yards, wher'^ he does good service by fhe destruction of snakes, rats, and other 
vermin, and rarely attacks his f«‘athcrcd ncighU/Uirs unless the supply of his legitimate 
wants has been neglected The French also have attempted to introduce the bird 
into their island of Martinique, Avhere if was hoped ho might h>c serviceable in the 
destruction of the dreaded Frr-de-Lrinrc sor\wni [Trigonorephnlus). 

This l)ird is said to build its nest in high trees, and sometimes in thickets. It is 
of considcrahh' size, mcasiiiing nearly tliiee feet in height, and its appearance is 
rendered remarkable by an erectile crest Mhich hangs from the back of its head, and 
which, fiom its icsemblance, v’ticn in repose, to a pen stuck behind the ear, has obtained 
foi the bird its name of the Sccriiortj. 

Th(' third sub-family is that of the jircipitrintr^ or Sparrow Hawks, in which the 
bill is short and stout, with the sides rather corn-ex, and the lateral maigins strongly 
festoom d TJie \yngs are of niodcrati* length, or rather short, with the fourth and 
fifth quills usually longest ; tlic tail is broad and rounded ; the tarsi arc rather long, 
slendei, and scutellate in front, and the claws are long, curved, and very acute. 



• Fig. 298.—Head of the Sparrow-Hawk {Accipiter nistts). 


’ The Accipitrinm arc elegant, slender birds, which arc very generally distributed 
, over the surface of the globe. They vary considerably in size, and the difference in 
^ “liiis respect betw-een the sexes is often very great, the male of some species, such as 
the Gftshaw'k {Asturpalumbarius)^ being occasionally as much ap one-third less than 
j the female. When seeking their prey, they fly rapidly along at a small elevation, and 
^ pounce down immediately upon any small animal which they spy upon the ground* 
j They also capture birds upon the wing, and will dash in amongst the branches of trees 
, with the greatest impetuosity in pursuit of their prey. They generally build their 
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nests in trees, tut in countries destitute of wood will nestle upon the rocks. The nest 
is very rude, formed of twigs with a small quantjty of some softer materials; and the 
•eggs, which are of large size, and spotted, are fiom thicc to five in number. Not 
unfrequcntly these Hawks take possession of the deseitcd nest of a crow or some other 
large bird, and thus save themselves the h^bour of building. 

In this country we have only two species of this grouj), one of which, the Common 
Sparrow-Hawk {^A.ccipiier I'll?* 298), is ]iprliaps the most abundant of our native 
Hawks, whilst the other, th^Goshawk, is one t)f the rarest, 'f he Conunon Spairow-Hawfc 
is an elegant little biiTl. The uiaife measures about twelvi* inches m length, and the female 
about fifteen. It is an exceedingly bold and active bud, duiting along with wumdi*rful 
rapidity, and perfonuing the most astonishing evolutions daring its flight in pursuit of 
its prey. This consi'if-s of almost any small animals that may come in its way ; all the 
small birds live in constant dread of this little tyrant; but it is not alw'ays contented 
w'lth this game, but null se”<e boldly upon levciets, young labbit-!, and parti idges. At 
other times it will stoop to prey upon field mice. Occasionally the Spariow-Huwk 
will visit the farm-yard, and eariy off ohiekeys or pigeons, to the gieat disgu.st of the 
careful housewife, whilst its depredations amongst the gijiiie render every gamekeeper 
its sworn foe, and its weather-hcaten body is often seen amongst the oilier tiophies of 
his vigilance. 

The Goshaw'k {Astur palumbartiis) is much larger tlian the Sparrow Haw'k, the 
female measuring about twenty-foui or tw^enty-five inches in length, ft is a very 
rare bird in this country, but occurs abundantly in niany^parts of Btiiope ; it is also 
found in the north of Afiica, avjil a biid supposed to be identical with it is an in¬ 
habitant of North Ameiica. It resembles the Sjairrow Hawk in its general habits, 
but from its greater size and strength it is a much more formidable bird. In Llie 
olden time, w'hen falconry was a favounle spoil, the Goshawk was held in great 
esteem ; it wms flown at Pheasants, Parliid.ie«, Grouse, Ducks, and Herons, and also 
at Ilaies and Rabliita. It is still trained in the East Indies, where it is called 
the Jthause. In pursuit of its (piarry it does not rise above it, and then pounce 
down in the manner of the true Falcons, but flies after the game in a direct line, 
a method of capturing its prey which, in the technical language of falconiy, is 
called raking. It has another quality not possessed by the true Falcons, namely , < 
it will follow the quarry through woods and fliickels ; but it is soon tired of the pur¬ 
suit, and wdien eluded by its prey will perch upon the hough of a tree until soAe fresh 
game piescnts itself. It is said that when the quarry takes refuge in a thicket the 
Goshawk wull take its station in the neighhouihood, and watch patiently until its prey 
is compelled to move by the pressure of hunger. 

These *are the only species found in Europe, but the exotic specie^ are tolerably 
numerous. South America paiticulaily appears to possess a greit many bird.s belonging 
to this group, and several species are inhabitants of Australia. Amongst the latter 
one beautiful species, the Astur Norte-Hollandite., is generally of a pure white colour. 

In India, where falconry is still a favourite amusement, one oi two species of thit.. 
group are trained for this sport. The commonest of these is the Shikra {Micri^ttHus 
badius), which is said*hy Mr. Jerdon to be more frcpucntly trained in India than any 
other Hawk. The Bosra {Accipiter virgatuf) is a less abundant bird, but is in high 
esteem amongst the native falconers. These birds, and also some of the true Falcons, 
are often taken by a snare called the do guz, which is thus described by Mr. Jerdon:— 

“ This is a aiuall thin net from four to five feet long, and about three feet broad, 
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stained of a dark colour, and fixed between two thin pirces of bamboo by a cord on 
which it runs. The bamboos are fixed lightly in the ground, and a living bird is 
picketed about the middle of the nct,*and not quite a foot distant from it. The Hawk 
makes a dash at tht; bird, whicV it sees struggling at its tether; and in the keenness 
of its rush, cither not observing the not, from its daik colour, or not hcodiiig it, dashes 
into it, the two side sticks give way, and the net folds round th(! bird so effectually as 
to ke('p it almost fiom fluttering ” An Indian species of (goshawk [Astiir irivirffatus) ^ 
inhabiting Assam, is said by M’Clelland to haunt the wj^cr-side, and to seize such 
fishes as come to the surface. , , • 

In the Milviiifc, or Kilos, the bill is rather straightcr than in the Sparroiv-Hawks; 
it is short, usually stout, and compressed towards the tip, with the sides slightly 
convex, and the lateral margins more or less festooned or sinuated, but generally in a 
less degree than in the preceding suh-failaly. 1 he tarsi are short and stout, but the 
wings and tail are very long, the former being pointed and the latter more or less 
foiked 

The Kitt's are inhabitants of all parts of the ghibe, but appear to be more abundant 
in the warmer than in the temperate regions. Only two spoeios occur commonly in 
Europe; these are the Common Kite {Mihus reyalisy Fig. 299) and the Black Kile 



Fig. 299.—Head of the Kite {Milvus regalis ). 


{Mtlvm niqcr). The latter is found only on the continent, and principally in the 
southern parts; but the Couimon Kite also occurs in these islands, allhougb in 
the present day it is by no means abundant here. The Kite is rather a large bird, 
the male measuring about twenty-five and the female twenty-seven inches in tStal 
Jcngtli. The extent of wing is upwards of five feet. Its flight, as might he expected 
fron^the great size of the wings, is rcmaikably powerful and elegant; and it frequently 
glides along with the wings outspread and motionless, and holers in the air over a 
particular spot for a considerable period. <The food of the Kite consists for the most 
part of small quadrupeds, young birds, and reptiles, which it captures on the ground; 
it also occasionally feeds upon insects, worms, and even carrion. Kites have also 
been seen fishing very successfully, rarely missing their aim. 
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In courage the Kite is far inferior to many of the smaller Hawks, and the common 
Sparrow-Hawk will attack aifd beat it with casev The falconers of Louis the Sixteenth 
of France wore in the habit of obtaining a p(jwerfu.l species of Falcon called the 
Lanncr {^Falco lanatius) to pursue the Kite, and that sovercifijn is said to have been 
highly amused with the sport. Hcncc the name of Mi^n royal was given to the Kite 
by the French naturalists, and from this tjie specific name oft((jahs is derived. The 
same sport has been followed, according to Sir John Sebright, in this country; a groat 
Owl is sent up, with the tail of a Fox tied to itr#legs, and when the Kite approaches to 
get a nearer view of this singular animal, the Owl is secured, an(>,the Falcons sent in 
pursuit. • • 

The nest of the Kite is formed of ^ticks, lined with soft materials, and usually 
placed on the forked branch of a tree in some thick wood. The eggs arc two or three 
in number, of a shor4> broad form ; their c^our is white, with a few reddish-brown 
spots at the larger end. 

The American Swallow tailed Hawk {Nauclerus furcattis), a native of the tropical 
and warmer tempiTate parts of Amciiea, iv Inch is distinguished by the great length 
and furcation of its tail, has been on two occ^isions shot in this country. It cannot, of 
course, be regarded as a native bird; and considering tljat even in summer it does not 
extend beyond the warm southern states of the American Union, the mere fact of its 
occuiTcnec in Biitain is very extraordmaiy. In its gcneial habits the Swallow-tailed 
Hawk presents a good deal of resembl.ancc to our European Kite ; but at the same 
time it IS remarkable that with the forked tail it puts on somew'hat of the habits of tho 
Swallows, and feeds to a considerable extent upon insects,which it e^lpturos in the air. 
Besides these its food appears to Amsist piincipally of snakes and other leptiles. Like 
tho Swifts, also, these birds are said to carry on their courtships in the air. Another 
American species, the Mississippi Kite {IcUnia Mississijtpensis)^ is also described by 
Wilson as indulging to a great extent in insect food, wbicli it captures in the air in 
the same way as the Swallows. 

We have already stated that the Common Kite will feed on carrion; and according 
to Clusius, a foreign botanist 
who visited London m the 
reign of Henry the Eighth, 
the streets of the city were 
then infested by an immense 
number of Kites, which came 
there for the sake of the offals 
which were thrown into the 
streets. Ihey wore so tame 
that they did not allow them¬ 
selves to be disturbed at their 
meals even by tlie busiest 
crowds, and their services as 
scavengers were so highly 
appreciated, that the* people 
were forbidden to kill them. 

The Kites would get but a 
poor living in the streets of 
London at the present day; but the office of scavengers is still performed in Abyssinia 



Fig. 300 .—^ILcad of the Gyrfalcon {Falco (fyr/aleo). 
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by the Black Kite {M. niger), and in India by the Govinda Kite {M. govtnda). 
The latter is very numerous in CalcuVa, where it will slbop down in an instant after 
any garbage that may be thrown^into the street, seizing the fragments without 
alighting, and carrying them up into the air. It will also alight amongst the 
Crows, to feed upon any larger pieces of carrion; and the alliance between these 
scavengers is rarely broken, although it is said that sometimes, when very hungry, a 
Kite will seize upon a Crow. The Govinda Kite is exceedingly bold, descending upon 
his food in the midst of the most crowded, street, and occasionally even stooping upon 
a dish of meat in it? way fr'om the cook’s shop. i 

We come now to the family of the FalcowncB^ inclilling the True or Noble Falcons, 
which are distinguished from all the other members of the family by the existence not 
only of a slight festoon or sinuosity on the lateral margins of the upper mandible, but 
also of an acute tooth on each side towaifs the apex. The wirgs in these birds are 
very long and pointed, the second and third quills being the longest; the tail is long 
and rounded ; the tarsi of moderate length, stout, and reticulated ; and the toes usually 
elongated, and terminated by long, curved, and acute claws (Fig. 301). 

The Falcons are found in all parts of, the world, and the number of species is very 
considerable. They are generally of small or moderate size, but exceedingly power¬ 
ful and muscular. Their flight is very swift and their courage probably greater than 



€ Fig. 301.—Foot of the Peregrine Falcon (Fnlco peregitnus). 

I 

that of any other rapacious birds. Their flight is performed by regular, continuous 
beats, with little or none of that sailing motion which wc have seen to be characteristic 
of the Kites ; and in capturing their prey, whether in the air or on the ground, they 
descend perpcnf^cularly upon it. Their food consists, for the most part, of small quad¬ 
rupeds and birds, but many of them also feed partly upon reptiles and insects. Their 
cries are usually loud and piercing. 

Their nests are bulky, composed of sticks and twigs, and placed cither on the 
‘ ■•'girwund, in rocks, or in trees; their eggs, which vary from three to six in number, 
are ^d'lcrally speckled with red or brown. „ 

In this country we have six species of this sub-family. Of these, the largest and finest 
species is the Gyrfalcon, Jerfalcon, or Iceland Falcon {Falco gyrfalcoj Fig. 300), a bird of 
from twenty to twenty three inches in length, white, with the whole upper part of its 
plumage marked with dark gray spots; the bill is blue, and the cere and feet yellow, the 
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tarsi being clotbcd with feathers about half way duwn. This large and powerful Falcon 
is found in all the northerii*pai ts of both hcinrsphorcs, but it is most abundant in the 
colder regions, of North America. It appears aWays to have been a scaicc bird in this 
country, lor, in the palmy days of falconry, great sums wore expended in procuring 
these birds from Norway and Iceland ; but in the opinion of falconers the birds from 
the latter country belonged to a distinct species, which they called the Iceland Falcon. 
From the great strength and courage of the Gyrfalcon, they were used in the pursuit 
of large birds, such as Crailes, Storks, IIerons,*and Wild In the teiritor:- s of 

the Hudson’s Bay Compaify, according to Dr. Richardson, it ifcually preys on the 
Ptarmigan, hut also*destroys Pfovers and Ducks, and will even attack Geese. 

The Peregiinu Falcon {Faico pereffr^nus, Fig. 302), the second in point of size of 
our Biitish Falcons, is peihaps the 
must elegant of them all. The female 
measures about twenty inches in 
length, and was distinguishod, in the 
language of faleoniy, as the Falcon 
par excellence. Her strength and 
courage rendered her a very formid¬ 
able bird, and she was commonly 
flown at Ilcions and Ducks. The 
male Pcrcgiine, fiom his being some¬ 
times as much as onc-third less than 
the female, was known as a Tie:cel 
or Ticrcelet; he was usually cm- 
ployed in the chase of I’artridges. 

Tins bird is far more abundant and 
generally distiibuted than the Gyr¬ 
falcon ; but, nevertheless, when pos¬ 
sessed of all the most esteemed quali¬ 
ties, they woic very highly valued 
by tlic old faleonc'rs; and in the 
reign of J ames the First, Sir Tlioruas 
Monsun is said to have given the enormous pfice of one thousand pounds for a couple 
(or cast as it is termed) of Hawks. • 

The Peregrine Falcon breeds on the ledges of high rocks’on various parts of the 
coast, but is more abundant in the northern parts of these islands. It is found, not 
only in all parts of Europe, but also in north America. 

In a slate of nature, the food of the Pcrcgiine Falcon consists principally of birds, 
especially Grouse and Parti idges; but when it lives in the vicinity of water, aquatic 
birds constitute the principal part of its diet, and it is said to dart down upon these 
ami snatch them up from the surface of the water in a most surpiising manner. 
Its daring is very great. It has often been known to snatch away birds just shai, 
from before the face of the sportsman; and a still more striking instance o4 this 
disregard of danger,* is ielated by Mr. Thompson, of Belfast, who states that a 
gentleman in that neighbourhood, when •out exercising his dogs preparatory to 
Grouse shooting, “ saw them point, and on coming he startled a male Peregrine 
Falcon oflP a Grouse {Tetrao Scotieu^, just killed by him } and very near the same place 
he came upon a female bird, also on a Grouse. Although my friend,” says Mr. 



Fig. 302.—The Portgriiie Fi.lcon {Faico perei;rinus). 
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Thompson, “ lifted both the dead birds, the Hawks continued flying about, and on the 
remainder of the pack, which lay near,"being sprung by the dogs, either three or four 
more Grouse were struck down by thfm, and thus two and a half or three brace were 
obtained by means of these wild birds, being more than had ever been procured out of 
a pack of Grouse by his trained Falcons.” * 

The training of these birds foi' the purpose of falconry, is a work of considerable 
laboui and patience; and informer days the falconer was an impoitant officer about 
the courts of princes and the hoiist'hold^ of no1)le.s in all parls of Europe. It is remark¬ 
able that, according to Sir John Sebiight, who wrotc^on falconry in 1820, the village, 
of Falconswaerd, near Bois-le-Duc, in Holland, has for many years furnished falconers 
to the rest of Europe, and he adds that he nevo ’ met with one who -was not a native of 
that place. ^ 

The branch of falconry in which our ^(;fathcrs appear to hive taken the greatest 
delight, consisted in flying the Hawks at Herons, which is thus described by Sir John 
Sebnght.—“A well-stocked Heronry in an open country is necessary for this sport, 
and thiM may be seen in the greatest ])erfection at Didlmgton in Noifolk, the seat of 
Oolonel Wilson. This Heronry is situated on a river with an open country on every 
side of it. The Herons go out"in the morning to riicrs and ponds at very considerable 
distaiK'cs, in search of food, and return to the heronry towards the evening. It is at this 
time that the falconers place themselves in the open country, down wind of the 
heronry; so that when the Herons arc* inteieeptcd on their return home, they arc 
obliged to fly aga,’nst the wind to gain their jdaei* of retreat. When a Heron passes, 
a (ust of Hawks islet go. The Heion disgorges Ins food when he finds that he is pur¬ 
sued, and endeavours to keep above the Hawks b}’ rising intho air; the Haw'ksfly m a 
spiral direction to get above the Heron, and tlius the three birds often appear to be flying 
in difl'eicnt directions. The first Hawk makes his stoop as soon as he gets above the 
Heron, who evades it by a shift, and tlius gives the second Haw'k time to get up, and 
to stoop in his turn In what is termed a good flight, this is frequently repeated, and 
the three birds offen mount to a great heiglit in the air. When one of the Haw’ks 
seizes his prey, the other soon bi77ds to him, as it is termed, and buoyant fiom the 
motion of their wings, the throe descend together to the ground W’ith hut little velocity. 
The falconer must lose no tune in getting hold of the Heron’s neck when he is on the 
groiina, to prevent him ftom injuring th« Hawks. It is then, and not when he is in 
the aii,,tliat he will u.se his beak in his defence.” 

A third siiecies is th * Iloiiliy {Fako stibbutco), which presents a great general rc- 
semblaiKC* to the Peregrine Falcon, hut measures only from twelve to fourteen inches. 
The flight of thus bird is very rapid, and it was formerly employed in the pursuit of 
smal! biid.s. In a state of nature its fooVi consists principally of small birds aUftl insects ; 
but Skylarks a¥e said to form its favourite prey. It is a summer visitor to this country, 
and is not very abundant here; but it appears to bo distributed over nearly the whole 
of the Eastern Hemisphere. It builds its nest in trees, and lays three or four egga of 
bluish-whitc colour, blotched with grccnish-hrown. Occasionally it dispenses with 
the trouble of building, and takes possession of the deserted nest of a Crow. 

Tnc Merlin {Fako malm) is the smallest of the British Falcons, measuring only 
eleven or twelve inches in length. It is not uncommon in the northern parts of this 
country, especially in the winter, and it w^as long .supposed to be a winter visitor, but 
it is now ascertained to remain all the year and breed in Scotland. Its courage is very 
great, and as it is also very docile, it was formerly in much request for flying at small 
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birds, which constitute its principal food in a state of nature. It will, however, occa¬ 
sionally kill Partridges, although these birds are at least twice its weight. It builds its 
, nest upon rocky ground, or amongst heath, and the egg'i, wliich arc three or four in 
number, are of a reddisb-whitc colour, dotted and spotted with dark rod. The Merlin 
occurs in all parts of J^urope, and also in Western Asia. According to Dr. Andrew 
Smith, it occurs also in Africa as far south as the Ctipe (d Good Hope ; and Sir John 
Kichardson obtained specimens in the fur countries of North Ameiica, but it does not 
appear to be known in the tlnitcd States. * * 

Of the two othen*Britis£. species of true Falcons, one, the Ited-^eggcd Falcon {Falco 
vespertmus) is the rarest of the British species of this sub-family. It is common in 
many parts of the continent, but only i»few specimens have been shot in this country. 
The other, the Kestrel [F. tumunmlas), on tl^ contrary, is one of the commonest species 
of the whole family, ^ccumng abundantly infill parts of the countiy. It is a beautiful 
little bird, measuring only thirteen or fourteen inches in length, its food consists 
principally of Field-mice and Shrews, of winch it destroys great quantities. It may 
for this reason, be regarded as one of tlie benefactors of the husbandman ; but, never¬ 
theless, from its being commonly eontounded with the Sparrow Hawk, it is subjected 
to a war of extermination from the gamekeepers in all pifrts of the country, Be&ides the 
small mammalia just mentioned, the Kestrel also feeds occasionally upon small birds, 
and the remains of insects and earthworms aie often found in its stomach. Mr. Selby, 
indeed, mentions, on the authority of on eyc-witness, that a Kesticl has been seen late 
in the evening hawking about after Cockchafers —he dashed aniyngst the insects, 
seizing one in each foot and then ^outing thi'm on tlu; wing. 

The flight of the Ki'strel when seaiching for its favouiito food, is very peculiar. It 
flics gently along at some thirty or forty feet fiom the ground, but stops every now and 
then and remains perfectly stationary, hovering m the air and minutely iiispecling the 
gnmnd beneath it. Should no motion m the glass betray the presence of its pioy, it 
moves on a little further and agnm repeats its manoeuvres . hut as soon as its quarry 
conies into view, the wings and tail aie closed in an instant, and tlfe bird falls like a 
stone upon its victim Just as it reaches the ground, however, the wings and tail ate 
again expanded, the Kestrel clutches its prey, and usually goes off with it at once to 
some place where it can devour it without fear of interruption. This habit of hover¬ 
ing in the air, which, although it is commoitto many other Hawks, is possessed in*ttie 
greatest perfection by the Kestrel, has obtained for it, in some parts of Engjand, the 
name of the Windhover. The bud is common in almost all pasts of the Eastern Hemis¬ 
phere. 

In the east, where falconry is still a favourite sport with the natives of rank, many 
species oithi'so birds arc tiuined for this purpose. Amongst these our Peregrine Falcon 
takes a very high place, but it is considered inferior to a ncuily allied species, the Fitho 
peregrinafor, which is called the Shaheen or Sultan Falcon. It is generally iised in the 
piSisuit of the Partridge and the Florikiii {Otis aurita), a species of Bustaid mIiicIi is 
common in India; and, instead of being cast from the hand like the Peregrine Falcon, 
is trained to fly in circles high over the heads of the falconers until the game is starfCS,** 
when it descends uptm the quarry with the velocity of an arrow. Several othc# large 
apecies of Falcons are used in falconry in (Afferent parts of India. The best known of *| 
these is the Luggur or Juggur {F. juggur)^ which is usually slipped fioni the hand in 
pursuit of Partridges, Florikins, and even Herons. The Lanner {Falco lanarxus)^ 
nother large species, was formerly imported into Europe from the East, and trained to 
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the pursuit of Kites. Several smal} species are also < rained in that country, and 
amongst these the birds of the genus Htei ax, some of which are scarcely bigger than a 
Thrush, arc distinguished for their courage. Tlu'se are employed in the pursuit 0i 
Quails and other birds of corre# ponding size, and the mode in which they are started 
after their game, as described by Captain Mundy, is rather curious. “ The falconer 
bolds the little well-drilled savage within the grasp of bis hand, the head and tail pro¬ 
truding at either end, and the jdumage carefully smoother) down. When ho arrives 
within twenty or thirty yaids of the quany, the sportsniaiy throws his Hawk, much as 
he would a orioket-hall, in the direction of it,. The lUtle.creatufe gains his wings in 
an instant, and strikes his game after the manner of a Bhause.*’ The Bhause is the 
same as our Goshawk. * 

From the powerful and courageous^Falcons we pass to the subfamily of the 
Aquilinm, or Eagles, which include the*'largest species of this family; the habits of 
these bird.s are, however, not so strictly predaceous as those of the Noble Falcons, and 
their coumge is decidedly less. Jii these fine birds the lull is of moderate length, with 
the ridge of the upner mandible straight from the base at least as far as the end of the 
cere, beyond which it is deciirved, the tip is strongly hooked and acute, but is desti¬ 
tute of the strong tooth characteristic of the True Falcons, and the lateral margins 
are more or less festooned. The wings are long and usually pointed, with the third, 
fouitb, and filth quills longest; and the tail is long, broad, and rounded. The tarsi 
arc rather long, but vary greatly in their clolhing, being sometimes covered only with 
scales of varii)U3 fjnns, and sometimes completely clothed with feathers. The toes arc 
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i Fib- 303.—Foot of the Golden Eagle [Aqutla chrysaetot). 

I long and powerful, the inner one being usually stronger than the outer; they are 'all 
■' ^aipied v'^ith long, strong, greatly curved, and very acute claws. 

I T^e Eagles are all birds of considerable or large size, and the bulk of their prey is 
I in accordance with their great powers of destruction. Thus they^ not only capture the 
j same small animals which constitute the “principal food of tlie smaller Hawks, hut 
i they extend their depredations to creatures whose size would prevent the Falcons from 
attacking them, such as full-grown hares and rabbits, lambs, fawns, and black game. 
They are also generally much less choice in their food than the True Falcons; and, 
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notwithstanding the popular^ belief that they will eat nothing but what they kill 
themselves, it is well known that they will condescend to feast not only upon fresh 
dead animals, but also sometimes upon carrion. • 

The Eagles build their nests, or cyrtes as they are ci^lcd, composed of a great mass 
of sticks and similar rough materials, either*upon the ledges of rocks or amongst the 
branches of high trees, but generally in thi? most inaccessible situations; some of the 
species appear to be indifferent as to which of these ])osition3 they select for their 
nests, but others arc more particular, and some arc remarkoiile for always returning to 
the same spot for the.purpose of ^breeding. Their eggs arc generaTly two in number, 
of a whitish colour, more or less spotted, especially towards the larger cud. 

The finest of the Ibitish species, and pci haps the finc«t spcch's of the group, 
is the well-known Goldi'n Eagle {Aqinla chryvieios, Fig, 295), which, although it is 
slightly exceeded in ^xe by some of its relatives, is certainly inferior to none in 
grandeur of appearance. It is a large bird, measuring about three feet in length and 
seven or eight feet in extent of wing ; its form is robust, and its feet especially indicate 
enormous power. In all ages the magnificent aspect of the Eagle has gained him the 
admiration of mankind; and, like the Tiion ifniong quadrupeds, be has always been 
regarded as the type or symbol of majesty and ])ower. Jfevertheless, this liird is un¬ 
doubtedly inferior in courage to many of liis smaller brethren, the P’alcon^. The 
Peregune Falcon will dash boldly out upon the Eagle to drive him from the vicinity 
of her nest, and even the little SpaiTow Hawk \v ill sometimes strike at his gigantic 
relative. The Golden Eagle huild.s its nest on the lodges of rocks, iisiiijlly at a distance 
from the sea-shore, and its food ^(jonsists for the most pnfrt ol the ilesli of birds and 
quadrupeds, Mliich it captures for itself. It sornellines destroys lambs ef several weeks 
old, and young fawns, and its strength is so great that it can cairy thes-c lar^e objects 
to its nest with little or no difficulty. Although its food is generally obtained by its 
own exertions, the Eagle does not disdain to make a meal upon the carcase of a .sheep 
or other large animal which may be exiiosed upon the hills ; and it is not unfrequently 
led to its destruction by the exposure of a carcase in the ncighboiiftiood of a pit in 
which the sportsman lies concealed with his gun. When it visits the coast, also, it is 
said to feed freely on dead fish ; and in winter, when food is scarce, its stomach w'ill 
even bear carrion. 

The Golden Eagle is a solitary bird, andtilways inhabits the wildest parts ?f t!io 
country, far from the ordinary habitations of men. Here he is sci'n flying majestically 
along at a considerable height, sometimes advancing by reguiar beats of tTie wings, 
sometimes sailing with the wings extended, and occasionally wheeling about in great 
circles. During these evolutions he is engaged in looking out for his prey, and as soon 
as this is perceived he dashes down upon it witli thn rapidity of thought, seizes it in 
his talons, and spreading his ^idiigs again at the proper moment, rises mth it into the 
air without touching the ground. 

ffhe Golden Eagle attains a great ago, and one is said to have died at Vienna which 
had lived in confinement for one hundred and four years. Other statements woi^ 
give a much longer life to this bird, but these must be received with great caiHion. 
Its cry is a sharp yelping scream. Its ferocity in confinement is usually very ^‘eat, 
and it is a general opinion that the Eagle is irreclaimable ; it is, however, more tract¬ 
able in confinement than some other species of Eagles, and several instances are on 
record of its being trained to capture game in the manner of a Falcon. 

This bird is very generally distributed; and although apparently more abundant in 
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] the northern parts of the world, it is by no moans confined to the cold regions. It is 
found in all parts of Europe, in the north of Africa, in Western Asia, in India, and 
also in North America, especially towards the Arctic, regions. A nearly allied, but 
much smaller species, the Eongb-footed, Eagle {A. ti(cvia)^ an inhabitant of Central 
and Southern Europe, and of Asia as far as India, has also been killed in this country. 
Another allied species, the Aqmln Bonndlal is found in Asia and the South of Europe, 
and several otheis are found in dilfiTcpt parts of the East(;m Hemisphere. 

The species of the genfis CircmtuKy of which one [C. (igllivus) is found in the South 
of Europe, are well known in India as destroyers of snakes and^izaids; according to 
Mr Blyth, the Ctreaetns chrcla, M-liudi is very common in Lower Bengal, preys much 
upon frogs, which it elutehes in the mud surAmnding the tanka. 

Besides the Golden Eagle there are two British species of this family, both of 
which feed to a great extent upon fish, And for this reason arc always met with m the 
* neighbourhood of water. One of these, theAVhitc tailed Sea Eagle {JlaVm im alincilla), 
is rather huger than the Golden Eagle, hut exhibits a smaller extent of wing, and 
; wants a great deal of that boldness and intelligence of appearance which has doubtless 
1 had much to do v ith the high reputation of the Golden Eagle. This bird always 
builds upon the ledges of rocks which overhang the sea, generally in voj-y inacces- 
j sible situations; the nest is composed of sticks, sea-weeds, and similar coarse 
i materials. 

Large and powerful as is the White-tailed Eagle, he rarely ventures to attack any 
animal larger than a hare. Tie feeds readily, however, upon the carcases of sheep, 
fawns, and other large aninlals, which may have died from disease or the seventy of 
I the weather ; and carrion appears to form a considerable portion of liis nourishment. 

Stranded fi'.h are also attacked by him, and he is said by some occasionally to capture 
i fishes at the surface of the ojien sea, and to watch on the hanks of lakes and rivers and 
I attack the Salmon and Trout when they come into shallow water. 

\ Yerv nearly allied to this is the Americ.an AVhitc-hcaded or Bald Eagle {IfaJUidus 
Icneocejihahis), has been adopted as the emhletn of the United States. 'J'his fine 

bird 18 rather larger than the British species, and exceeds it considerably in the extent 
of its wings. It is generally found in the neighbourhood of water, either on the sea 
*.^n^<it or on the hanks of the lakes and rivers; and one of its favourite stations is said 
by AVilson to he th ■ Great Falls of the Niagara, where, in company with Vultures and 
Eavens, it feeds plentifully upon the carcases of animals which arc carried down by 
that tremendous oataratt The Bald Eagle, like its European congener, is exceedingly 
partial to fish, and in procuring these he employs a stratagem which shows him to he 
possessed of a good deal more courage than tlie White-tailed Eagle, Perching on the 
limb of a tree which gives him a good view of the neighbouring shore anJ ocean, ho 
watches the evolutions of the Osprey or Fish Hawk [Vandum Sahaetus) until he sees 
this industrious fisher plunge down into the waves, and emerge again struggling 
with his finny prey. In a moment the Eagle dashes off into the air in pursuit of *the 
L Eish Hawk, which, encumbered with liis prey, is no match in flight for his pursuer. 
The ^volutions of the birds, each endeavouring to get above the other, are described as 
exceedingly interesting; hut the result is almost always the sanlc, the Eagle overtakes 
the Fish Hawk, who, finding himself unthle to escape, utters a sudden scream and 
drop.s the fish, when the Eagle descends with wonderful rapidity and seizes the booty 
before it reaches the water. Scenes of this description are said by Wilson to be of 
daily occurrence along the Atlantic sea-hoard of the United States; but he adds that the 
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plunderer is occasionally dri-Wten from particular ppots by the united hostilities of all the 
Fish Hawks in the neighbourhood, when, being forced to hunt for himself, he usually 
•directs his course inland, and often makes great havoc amongst domestic animals, 
especially young pigs. He is also destruetij^ to lambs,sand has been known to attempt 
the abstraction of a child, in which, however, he was disappointed, as, after dragging 
the infant several feet, its frock, which wa*8 fortunately all that he had in his talons, 
gave way, and thus, no douJ)t, saved the child’^lifc. The Golden Eagle has also been 
charged with carrying children away to its nest; but soflie natiyalists regard these 
tales as very doubtful. The Bald EagleJjrecds in tall trees, and returns every year to 
the same nest for the purpose of breeding. The nest is composc'd of sticks, sods, moss, 
&:c., and being added to every year soorf becomes a promiinnt object. The hiid lays 
two eggs, but it is said that one of them is laid a eonsidcrublc time after the other, so 
that the warmth of the first hatched young Mrd assists materially in the dcvelopnu'nt 
of the second chick. The artaclimonl of those biids to their young is very gteat, and 
Wilson mentions on instance in which, when a tree bearing an Eagle’s nest, w.is set on 
fire, the parent bird was so much injuted bj' the flames in her attempts to relieve her 
progeny, that it was with difficulty that she made her escape. 

The Osprey or Fish Hawk [Fandion JHiliarttis, Fig. 384 ), above referred to, although 
most abundant on the coasts of North America, is also well known on this side of the 



0 Fig. 304.—Head of Osprey (I’andion JIaliaetus). 

Atlantic, and, in fact, appears to exist almost all over the world; but it is a migratory 
bird in the temperate and colder regions. It is about two feet in length and five or 
more in extent of wing, so that, although it is no match for the great Bald Eagle, it is 
a sufficiently formidable bird. Nevertheless, it appears to confine its depredatiens 
entirely to fishes, and Wilson states that he had never heard,of its attaking small birds 
or any other land aniftials. In the pursuit of their finny' prey, however, these birds 
exhibit great skill and industry. • 

They sail about gently over the water, at a considerable height, carefully watching 
until a fish comes sufficiently close to the surface to be taken by a sudden plunge, 
when in a moment their wing8» are closed, and they descend, to use Wilson’s words 
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“ lilse a perpendicular torrent, plunging into the sea wi^h a loud rushing sound, and 
with the certainty of a rifle.” The bird rises again almost immediately from tho 
water with the fish in his talons, shakes himself, as a dog would do, to get rid of the 
moisture that hangs about his fjjathers, anfl then directs his course towards the shore. 
When the wind blows from the direction^* in which tho Fish Hawk’s nest lies, the 
tackings adopted by the loaded bird to avoid flying directly in the wind’s eye are 
described as very ingenious. This will not be wondered at^when we consider that the 
fish which this small Eagle sometimes tears to the shore arc considerably heavier than 
himself. * i, 

a 

The foot of the Osprey (Fig, 305) is beautifully adapted for the capture of its 

slippery prey. The t£.rsus 
is very stout, and the 
toes strong and armed 
with long, acute claws; 
the upper part of the toes, 
as in all the other Eagles, 
is covered by a few scu- 
tella, especially towards 
the apex; but the scales 
of the sides, and those 
covering the pads beneath 
the toes, ore all furnished 
with small central points, 
many of which are so 
long as to merit the name 
of spines, and would of 
course be of the gi’eatcst 
service in enabling the 
bird to take a fiim hold 
of the smooth body of a 
fish. The outer toe, also 
is capable of being turned 
back so aa to form at least 
a right angle with the 
middle toe, and thus the 
prey can scarcely fail of 
being firmly grasped. 

It builds a large ncs+, 
generally in a high tree, 
but sometimes at no great 

height from the ground; 
Fig. 805.-Foot of the Osprey {Pandion Eahaetu,]. Audubon states 

that h^ twice mw the nest of this bird on the ground itself. The eggs are three or 
four in number, and during the process of incubation the female, although she 
occasionally takes a short flight, is regularlj’’* supplied with food by the male. 

Two other species of Ospreys are found in the East Indies, and a third in Aus¬ 
tralia ; but they appear to be very similar to the common species in their habits. 

The Haliattwr InduB^ or Pondicherry Eagle, called the Brahming Kite by the 
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European residenta in Indid| feeds to a certain extent on fishes, which it snatches 
from the surface of the water; but it also preys ypon small birds and other animals, 

> including crabs and insects, and will not refuse carrion. It is regarded by the Hindoos 
as sacred to Vishnu. ^ • 

Amongst the South American Eagles we may notice the Harpy Eagle [Earpyia 
destructor), which is one of the largest bii4s in the group. It measures about three 
feet and a half in length, aijd its bill and claws* are very large and robust, giving'it a 
most formidable appeftranqp, which is considerably enhftnced bf the singular cr^t 
which ornaments thA back of 4he head.* Its aspect, however, is by no means so im> 
posing as that of the Golden Eagle. This bird is found in the warm regions of the 
interior of South America. Several otSer species of Eagles, belonging to the genus 
Morphuua, are also found on that continent. Africa and Australia likewise possess 
several species of this sub-family. • 

The Buzzards, forming the subfamily of the Buteoninec, like the Eagles, have the 
basal portion of the ridge of the upper mandible nearly straight as far as the extremity 
of the cere, which covers more of the bill th^u in the Eagles. The bill is broader at 
the base than in the other Hawks, and compressed tojrards the tip, with the sides 
sloping and but slightly convex, and the lateral margins distinctly festooned. The 
wings are long, broad, and rounded, with the third and fourth quUls usually the 
longest. The legs are short and robust, with the tarsi sometimes naked, and scutel- 
latcd both in front and behind, sometimes feathered in front half-way and sometimes 
completely clothed with feathers to the base of the toes. The lattef are rather short, 
and by no means so robust as those of the Eagles. 

The Buzzards greatly resemble the Eagles in their general form, but some of them 



also present affinitiea to the Hawks and Eitfts bpj^,.ia struoture dud habit& They are 
generally regarded as the least active of the Hawk family, but proceed with consider¬ 
able rapidity when progressing in a direct course; and often, like the Eagles, ascend 
to a great height in air, and then sail in circles with extended wings. 'When 
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searching for prey, the Buzzards, like the ordinary ehori-winged Hawks, fly along at 
but a small elevation ; their food consists principally of small birds and quadrupeds, 
upon which they pounce on the ground, rarely pursuing birds on the wing. They 
also feed upon reptiles, insects^ and wormtj. 

These birds occur in all parts of the^ world, but they are most abundant in the 
Western Hemisphere, especially in South America. Three species are known to occur 
in Europe, including the Bee Hawk < or Honey Buzzard {Pemia apivorua)^ which is 
placed by some authors amongst the Kites. All these spewies iu% found in Britain. 

The most abundant is the Common Buzzard {Bute6 vulgaris, f ig. 306)', a bird about 
twenty inches in length, which is very generally distributed in all parts of the 
kingdom, and is a permanent resident with us. Its food consists mostly of small 
birds, mice, shrews, moles, small reptiles, insects, and worms; but it also occasiohally 
attacks Partridges and Grouse. In some places it is known as the Kite or Glcad, but 
is quite distinct from the True Kite. According to the nature of the country in which 
it dwells, it builds its nest either in trees or on the ledges of rocks; the materials 
employed in both cases are the same,—namely, sticks', twigs, and heath, with a lining 
of wool and grass. The eggsi/ore three or four in number. 

The Buzzard is generally considered to be an indolent and not very courageous 
bird, and its character certainly does not present any points of great interest. It is, 
however, noted for its attention to its young; and in default of the proper objects of 
their maternal solicitude. Buzzards in captivity have repeatedly hatched and brought 
up the young of other birds An instance of this is related in the following words by 
Mr. Yarrell:—“ A few years back,” he writes in 1345, “ a female Buzzard, kept in 
the garden of the Chequers Inn, at Uxbridge,' showed an inclination to sit by collecting 
and bending all the loose sticks she could obtain possession of. Her owner, noticing 
her actions, supplied her with materials; she completed her nest, and sat on two hen’s 
eggs, which she hatched, and afterwards reared the young. Since then she has 

hatched and brought up a brood of chickens every year.One summer, in order 

to save her the fatigue of sitting, some young chickens, just hatched, were put down to 

her; but she destroyed the whole.“When flesh was given to her, she was very 

assiduous in tearing and offering it as food to her nursUngs, and appeared uneasy if, 
after t'‘king small portions from her, thev turned away to pick up grain.” 

The second British spccie8{ the Bough-legged Buzzard (B. lo/gopua), which is dis- 
tinguisiK* 1 from the former by its feathered tarsi, is by no means so well known here 
as the common Buzzard; and, indeed, it is only to be regarded as a winter visitor 
from the north. It is, however, generally distributed over the continent of Europe, 
has been found in Africa as far south as the Cape of Good Hope, and also, occurs in 
many parts of the United States. It is a rather larger bird than the conimon Buzzard, 
which, however, it closely resembles in its habits and fc^d, although it appears to 
prey upon animals of rather larger size, such as rabbits and wild ducks. It breeds in 
the northern regions, and migrates southwards for the winter. Its nest is said to be 
hJlt in high trees. , 

The Honey Buzzard {Pemia apivorus, Fig. 307), appears to be a rare bird in most 
parts of Europe, and in this country it is only a summer visitor. It is a rather larger 
bird than either of the preceding, but is said to live to a great extent upon wasps 
and their larva, which have indeed been found in its stomach, and in search of which 
it is sometimes seen digging. Its general habits, however, are little known; but it 
appears to Used only upon the smaller animals, and e^ecially upon insects and cater- 
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pillars. The Pemu vriatataf^fiXi Indian species, has been found to have a quantity 
of greenish matter in the stomach, 'which could only be regarded as the remains of 
, oaterpillars; and other specimens of that specilb had the stomach partly filled with 



307»-*Ilead of the Honey Buzzard {Pernii apivortts)m. 


honey, an article of diet for which the ‘European Honey Buzzar^ is said to have a 
predilection. The nests of these birds are built in tall trees. 

The transition from the Eagfes and Buzzards to the Yiiltures is effected by the 
Polyhorin<»^ or Garacaras, which possess the carrion«feeding habits of the latter, with 
the general structure of the birds of the family Falconidm. These birds have the bill 
rather elongated, with the basal portion straight, the tip but moderately hooked, and 
the lateral margins of the upper mandible very lightly festooned. The wings are 
elongated, with the third, fourth, and fifth quills the longest; the tarsi are long, 
slender, and covered with scales; the surface of the crop, and often l^at of part of the 
, head and throat, are naked, or clothed only with a woolly down, giving the bird on 
exceedingly vulturine character. ^ 

With the exception of the Serpent-eaterspthe birds of this group are mor^mited 
in their distribution than those of any other sub-family of Falconidous bird% They 
are almost entirely confined to South America, only a single species occur^g also in 
the southern ports of North America, whilst another extends,its range into the islands 
of the Southern Ocean. ' 

The habits of the species have been admirably detailed by Hr. Darwin. The 
commonest species, which appears to be found in all parts of South*Amorica, is the 
Polyhorm braailieMiay whiilih, according to Mr. Darwin, is called the Carraneha in the 
region of La Plata. Together with a smaller species {3£ilvago chmango)^ it constantly 
frequents the neighbourhood of slaughter-houses, and, when the vultures have taken 
their fill of the' carcase of any animal that dies on the plains, these two Hawks fdlTow 
them, and pick the hones dean. Of tlm camon-eating habits of these birdi, Mr. 
Darwin adds, any one may convince himsdf ^by walking out pn one of the desolate 
plains, and then lying down to deep. Whtin he awakes, fie will see, on each surround- 
ing hillock, one of these birds patiently watching him with an evil eye.” Besides 
carrion, however, the Caracaras feed on woms, moUusca, insects, and frogs—in fact, 
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on almost anything that serves as food^to the smaller Htwks, whilst occasionally fivs 
or six Carranchas will mute in chasing the Herons, or other large birds, and they are 
oharged with destroying new-hom iSmbs. They are inactive birds, especially wh^ r, 
full-fed, and their flight is slow and heay^nr. On the ground they run, some of them 
pretty quickly^ Their cry is .usually harsli and guttural, and, whilst uttering it, they 
gradually throw the head backwards, with^ the bill wide open, until at last the crown 
of the head almost touches the«lower put of the back. ' ^ho Carrancha, and probably 
the other species, b^ds a large rude nest, either in a low ^liff or in a bush or treje. 

The Chim'engo (MUvoffo ehimanffo)f already mentioned, is sCdd by Mr. Darwin to 
be generally the last bird that leaves the skeletonand he adds, that it “ may often 
be seen within the ribs of a cow or horse, like'"a bird in a cage." ! 

All these birds ap]E>ear tp he exceedingly tame and impudent when in search of 
food; but one species, the Millmgo Auatraliaf which inhabits the Falkland Islad^s in 
great abundance, exhibits a greater degree of boldness than any of the others, u^cn 
the “ Adventure" was at the Falklands in the winter, these birds would attempt to 
seize the geese which they had shot, and carry them off before their eyes; and on one 
occasion they dashed down upon a dog that was lying asleep close by one of the party. 
They would fly on board the ^p in search of plimder, and, as they possessed dl the 
thieving propensities of the Corvine birds, tliey turned out exceedingly disagreeable 
neighbours. Thus they curried off a large black glazed bat for nearly a mile, and a 
pair of the heavy balls used in catching cattle were served in the same manner, whilst 
a small compass, cn a red morocco case, appears to have had such attractions for them, 
that they conveyed it away beyond all hope of rec;pvery. The flesh of these birds, 
when cooked, is said to be white and good. 

From these South American carrion-eaters to the Vultures, forming the family VuUtf~ 
rideBy is an easy step. In these the bill is rather elongated, sometimes strong, sometimes 
slender, but always straight in its basal portion, and rather suddenly hooked at the tip 

(Fig. 308). The eyes, as in 
the preceding family, are 
placed on the sides of the 
head, but they are not 
overshadowed by tiie 
strong bony ridge, which 
gives those organs their 
peculiarly sunken appear¬ 
ance in the Falconidse. 
The wings are long and 
pointed; the thru short, 
stout, and covered with 
reticulated scales; end the 
toes are of moderate slhe, 
the hinder one short and 
taHkit elevated, and all 
anhed with strong but, 
blunt claws. In the more topical forms of *^€80 birds, tlie head, and frequently the neck 
also, are quite bare of feathers, or clothed only with a sort of Woolly down,—a character 
which renders the bird almost os disgusting to the eye, their lufl>it8 to the im^* 
nation. * ibeling which certainly ought not to be indulged, as soma 



Fig. MS.—Head of the Egyptian VnlUire (JfeopArwtparonoptow). 
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' of the ugliest of these bir^s are of the greatest importance to tiie natiyes of the 
countries which they inhabit, by i^uiokly removing decomposing anTTna.! matters and 
I filth of all kinds, which, in those warm climate^ woxdd soon become ofBsnsive, if not 
pernicious. . ^ 

Of the two groups into which we diyids the Vultures, that which approaches most 
cdosely to the iEagles is the sub>family df the OypaktincBy or Bearded Vultures, in 
which the head and neck aj^e Entirely clothed ^ith feathers, and the cere of the upper 
mandible is hidden by projecting bristles. This group only includes a single speciea*- 



Fig. 809.—Bearded Yalture (C^ypaetua larhatua). • 

a 

the Griffon, or Bearded Vulture {flypaktm harbatua. Fig. 309),—^the largest of European 
birds. This largo'|uid powerful species measures about four feet and a half in length, 
and its wings extend to the enormous width of nine or ten feet. The colour of the 
upper parts in old birds is grayish or blackish brown, with the tips of the shafts white; 
the lower parts are orange yellow, and the head and heck whitish. It is found, but 
not abundantly, in various parts of Europe, Asia, and Africa, appSrjsntly principally 
to the north of the line. In Europe it occurs as far horth as Germany. 

Ita habitation is always amongst high mountains, and it builds its nest in the most 
inaccessible situations, so that its construction is stiU unknown. In its bold and 
predatory habits it resembles the Eagles, and, unlike the filthy birds which i^rm the 
greater part of the family, it will refuse putrescent flesh, uitiess most ahar^y^pressed 
by hunger. Its food consists of birds and young Mammalia. • In Europe u destroys 
lambs, kids, and young chamois; indeed, its Gennan-Swiss name of Lammergeyer 
refers to its partiality for lambs. . It is also recorded to have occasionally carried off 
children* * Several instances of this kind are said to have occurred in Switzerland; 
and Bishop Heber heard that the same thing had taken place in India, ^arge animals 
the Bearded Vulture is said to pursue until he drives them over some precipice, when 
he^an descend and feed upon them at his leisure. 

The second sub-family includes the true Vultures, or VidiurineBj distinguished by 
having the head, and usually more or less of the neede, either naked or covered with 
4own. These birds at^ of moderate or large size; they occur in both hemispieres, 
but are principally confined to the warmer dimates, only two or three species extending 
into the temperate regions. Their habits are disgusting in the extreme to our ideas, 
as they appear to have an especial predileotion for oaxrioo* by the removal of which, 
and oAer nuisances, they certainly confer th,e greatest benefits on the inhabitants of 



646 


THE TITLTUBESorTHS OOWDOE. 


hot climates, by whom they axe genemlly xe^garded tirith’^fevour. Whea attracted by 
the carcase of some large animal, t^e YultTires often flock together, often from con¬ 
siderable distances. The mode in which they acquire their knowledge of the presence 
of their farourite food, appears Vo be still rd^'ther doubtful; some naturalists maintaining 
that they are guided by the sense of smell, whilst others insist that it is to sight alone 
that they are indebted for their information. Some yean ago this was the subject of 
acriflionious disputes amongst some cmithologists; but the most generally received 
opinion at present i«, that tfie Vultures discover their prey by sight. Some of them! also 
prey upon living animals, in the same manner as the other llaptonal birds. 

They fly pretty well, often soaring to a g^at height, and 8A.iling in large cnscles. 
Their nests are made on the ground or amount rocks, and sometimes also in trees; 
they appear to be even ruder than those of the Falconidse. Their eggs are usually 
from two to four in number. 

Of the species belonging to the Old World, three are commonly found in the Soiath 
of Europe. These are the Yultur monachm, or Arabian Vulture; the Gyp$ or 

T?wny Vulture (Fig. 310); and the Neophron 
percnopterus^ or Egyptian Vulture (Fig. 308), 
frequently called Pharaoh's Chicken. These 
birds occasionally visit central Europe, and 
specimens of the last two species have been 
killed in England. 

Amongst the American species we may 
notice the famous Condor {Sarcorhamphus gry~ 
phus)y about which so many wonderful stories 
were told by the older writers. The accounts 
given of its size and powers seemed almost to 
justify the descriptions of the fabulous Hoe in the 
tales of Arabian voyagers. It is, however, only 
a little larger than the Bearded Vulture of 
Europe, and appears to be inferior to that 
powerful bird in ^e extent of its wings arid 

ml ^ ... X the strength of its talons. In its habits it is 

r>,.slo.-TheT.™,Vultu« tte Bearfed Vulture Mid 




the ordinary Vultures; it feeds principally on the dead carcases of animals, but wtU 
occasionally make a combined attack even upon largo quadrupeds. It inhabits the 
most inaccessible parts of the Andes, usually at a height of from 10,t)00 to 15,000 feet, 
where it breeds and brings up its young, laying its'two large white eggs upon the 
bare rock. In»its flight it rises to immense heights in the air. llie higMst flig^ 
observed is said to be 21,000 feet; but it is probable that the bird may attain a stiU 
greater elevation. It usually sails in majestic circles, with the wings fully expan^d 
and motionless; and Mr. Darwin states that he once watched some for half an hour 
wi#kOut perceiving the slightest flapping of the wings. Changes of direction appeared 
to be produced by the vigorous action of the head and tail. ^ 

Ano ther species of the genus SaroorhtmpJnu (so called from the fleshy wattles about 
the head and base of the biU), is the King Vulture {JS. papa)^ which is not imeommon 
in Brazil and Guiana. This bird is remarkable for the brilliant oolours of the naked! 
skill of the head and neck, and aUo for the apparent respect whicdi is paid to him by 
th^ enmmnn Brazilian Vultures. It Is said that if a King Vulture .approaches a carcase 
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about which a nutubor ol t^e common, species have already collected, the lattei’i wiU 
meekly give way, and stand looking on until the new-comer has gorged himself: It 
is from this that he derives his title of the King# of the Vultures. This bird is said to 
make its nest in hollow trees. 

The common Aiuerican Vulture is the/Curkcy Vufture {Cctthartes or Turkey 
Buzzard, as it is sometimes called. It«is found abundantly in almost all parts of 
America, but more especially in' the tropical regions. In the colder parts of the conti¬ 
nent it is migratory. Two* or three other neafly allied species are found in didbrept 
parts of America, j * • 

With the Vultures we conc*lude the Series of birds, and now proceed to the last and 
highest class of the Animal Kingdom, ^hat of the Mamualia, which includes our own 
species amongst its members. 

« 

Class V.— ^Mammalia. 

Cl«siezal Chazacten.—The great majority of the animals included in the class 
of Mammalia, are those commonly knoT^n as Qmdrupedt^ that is to say animals which 
have four feet adopted for progression on a solid surface. We cannot however say Jthat 
the old term Quadruped is synonymous with Mammrl, as it is just as applicable to 
many Beptiles as to the true Mammalia, whilst some important members of the latter 
class cannot be denominated Quadrupeds. The leading character upon which the 
separation of this class from the rest of the Vertebrata is founded, consists in their 
truly ^viparouB the peculiar provision for the mutflmninrr nf thn 

ygpigjbr some time after their birth, to which we sht^ have occasion to refer here¬ 
after. * 

The fbrm of the body in the Mammalia varies very considerably, but we can always 
distinguish, at least in the skeleton, a division of the animal into three venous,—the 
bead, neck, and trunk. In by far the greater part of the class, these three divisibus are 
clearly perceptible in the living subject, and it is nnlv in tbp nafamon that the 

neck become s as it were, iiijj ilijililiflli d u'itib (lin li imli The limb% are always four in 
number, hut they undergo so many modifications in form, that w0 must leave their 
consideration until we come to treat of the skeleton. The laws 
^ in b ir/ia^ uritTi n iiftrny b j fi es hv lipS, an d armed^wi^ 

The olothinp of the bod y also is differedfrom tbatofany^f the otl)§r verte- • 
brated animals; it coiis feta of Agtr , and alwough it certainly undergoes considerable 
modifications in different mem^s of the group, yet few are entirely ^Stitute of 
true hairs. 

i rtiifl bone s of the Mammalia are diating i^iBbftd from those of >»gda by fhe akggne^jif 
the airneUe, which in those animals give to the skeleton the lightness necessary for 
their aerial existence; most of the bones in the Mammalian skeleton ye sc^lic L and the (r 
eavities of those which are not so, are fingd^SEllih ft peculiar oily matter, called uaix(£E* 
qftjwa nf tha /if tlia are, however, usually furnished with ayjig|}s, b ut iheae 

do not wiithnthfliJiHigs, .hut lecwve their supplies of air from 

the nose and ear. T hese air oavitie s are kttQV[^ .|;a.^Bniuaa. and those of the 
bone acquire a large, size in many of the KumMant quadrupeds (such as the Shp^ 
^c.), whilst it is to the great extent of the aireeUs in the eranial bones that the NutphEnt 
is indebted for the laiigo of 1 i?q iiaflirV VTii/ih important element in pro» 

duciog the striking sagacity of his appearance. 

The general structure of the i^eleton is as follows. The skull is of variable form, 
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but the bones both of the oraniiuij^ and ^'tli other, 

■ a character which does not occur in any of ^ preceding clasBes/xhe cuQtyjiLthe 



Fig. 811.—Bkeleton of the Camel, w, cervical vertehr®; vd, dorsal Tortebrs; vl, inmyi- rerte- 
br®; w,sacral vertebr®; oy, caudal rertebr®; e, ribs; o, scapula; A, humerus; cu, arm- 
bone; ca, carpus; fl»o,metacarpus; ^A, phalanges; /c,femur; ro,patello; fi, Uhia: fa.torBU8; 
inf,metatarsus. ’ ' ,«««., 


agar than in the reptiles and birds. The base of the alrull is formed 
by the oceipitol bon^ which here forms a sinn^e bone perforated by the grei^^^JEoi^rmen 

through which the base of the spinal- 
cordpasses. 

ture ft ^|>air o f prom ine nt oo n^ 
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Fig. 812.— Skull of the Elorse; oc, oodpital bone ; t, 
temporal; /,^ frontal; n, nasal; m, snpmdor 
ma^lUarjr; tiw, intermaxillary; mf, inferior 
maxillary; o,orbit;»,iafiieor teeldr; o,oanlneB: 
wMe, molars. 


(or articulating tubmclel^y which 
itn the druU is articulated to the first 
Tertehra of the neck. The position 
of the occipital hone in relation' to 
the mass of the skull yories greatly, 
and it is up ^p that ihcAlhEfiC^ii 
of thehagd, as oompaxed with that of 

Jftha. «Tia. nf 

PSEbds.' Thus in mim the oocipitul 
bone ocoi^ies the|owe); jpsrt 'of the 
skull, so that /cchdyles are 


a ^ ^ ^ brought nearly, isnder ibst. centre; 

hence ore head is kept in equilibrium, and its direction becomes perpendicular to 
of tbe axis 'of the body. As ige recede 'from man, boweyec, the occipital bone 
gradually shifits its position backwards until in the lower Mammalia^ it actually fbnos 
the posterior, Jiortion of tiie skull} and, in proportion as it-su^oadiss the 
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direction of the head becomei^nearfer and nearer to that of the general axifl« In font 
of the occipiie^ bone the flgor of the cranial caVity ie formed 
jwhich although usually free ^ la n ^ u nfre ^ uently amposteriorly with the 
occipital. The T^inga of the sphenoid bone form jha pf which 

however are formed principaljly bv thg h/oi^^ which in adult animals form a 

flingjgj^j^te on each side of the head. /thj gfflfa Qf temporal hones 
is composed of fouc^ifi^jUSUlji^e^ which are usu^^y reco^izahle in the adult; those m'e 
the petrous portion of the tenipwal bone which {[jrms part of the base of the 

skull, and encloses tholabyrtnth^of the earjtEBn^^oj^rpt^oaaj ^ich often contains 
cavities connected with the ear; the tY mpanlo.h^ . surrounding ibe tympanum, 
which although often small, is frequentljsdeveloped into a large hladder-likc protuber- 
an6e beneath the skull; and 1ftat |y Wirtjft" temporal hone, which 

forms a larger or spiaUIr part of the side wallstof the skull. Vmm t.hi> ^iji yp|)oral bon e. ' 
immediately in front of the ear, arises %j|]nfS 08 S which runs forward to meet a similar 
process of the malar bone; these form the Z VOOJ^U! ar£h . llie pnatcrinr pnrt.im< pf 
thfi joof of the skull is formed by the two mrietalhim . and the an jjjjrio r portion by the 
^ rro «<a/ h ones: the latter however in some MAmmalia, as for instance i n man, unit e to 
form a single plate. Thfi_hn^p||i yf ifm |{.nTinffla.nfa «.rf» 

%mtaLh 2 &^s. I n.front of tb fl gnnifilflftvif:y, ia tbfl f. thmid boHS . thiouglf which the 
olfact ory ner ves pass, and which also sometimes assists in Idle formation of the inner 
walls of the orbits. * 

TJ^aci al honw . consist of » pair pf which cover the c|vity of the nose 

and ore'SluSly of considerable size; a pair otmaxiUam ha^e s forming the sides of the 
upper jaw; *vp^r pf placed immediately below the nose and bear* 

whlch however are sometimes, as in man, amalgamated with**Se 
maxillaries; and pair of malaxJme a which form the outer and inferior margin of the 
orbits, and give rise to the process which completes the zygomatic arch. The orbits 
are completed by the * 

The roof„nf the.BMuth is composed of the »f 

intarmn-rii Ury hftnp flj yjd. behind thcsc the true po fa<tng ho^ . The fjffnWMt'rf 
which ixLthehieds are quitedigtiact th e sphenoid ; 

besides these the nose includes the yorngr and a pair of twrl mat^ i om». 

The never consists of more than tvj^^^gps, thus Arming a sfiiking 

, contrast to the Eeptiles, in which eAfibJulf of this organ is always of a fflwound 
nature. When the halves of the lower jaw form separate bones, they iot minted 
in front by cartik ere. but in the majority of the Maounalia.they are firmly attatdied 
to each other cither qr bvihejsQfp^tfl of the two halves, 

which thei# form a single piece. The lowey iaw is articulated to the tenoral bon e. 

caVi^ tor the reception of the convex articulating surface of* the lower jaw, and both 
theAC surfaces vary greatly in size and fiaim according to the pa^^nlar motion required 
by thelower jav. Thus, to take two futome instanoes^ ^ 

the motion of the jaw is directly up and down, somewhat 

cylindrioal and kansyir'V ; it ^J||kb(mniely into a coneqmiiihiDg 

ITTflf*"'* base of the zygostaUb 'prooeaiii.lihus forming a complfitiyiiiage 
joint. In Ihflhflrhivo(Fqiitt rnminapt^ in whioh thejawrequires a sortof 

rotatory motion in order to the j^per conuninution of the food, the e nndvlft^amdlMm 
ffU ii rfl tM tn bi^t y The portion 
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of the jaw upon which the condole is situate is more or^less turned upwards, forming 
what is calbd the ascending f/wwitf of the jaw, a nd this i s usimlly pnnt:|^^iftd fh 9 ^ the 
n .the, form of a flat iHT^i 

^gives attachment to a portion gif the muades of th^aw. This structure of the lower 
'^jaw is poculkjLtoJheJdi^^ 

T he teeth with which the jaws Me^umed exhibit a great variety not only in tiheir 
arrangement but also in their Btructurj;. They are all, hoyever sunk into sockets of the 
jaw, an arrangement which only occurs ip rrnAndi1«n^PTn^.nirgt T);.Bptfl^R. The 
* most common form is that which occurs which the teeth 

exhibit a distinct crown, or protruded portion, covered with a layer of very hard enamel, 
whilst the root, or portion immersed in the*Bocket, is destitute of this coating.' Tho 
outer coating of enamel in these teeth is often curiously folded, so as to give an iregular 
outline to the internal ivory; this bc(K>mcs perceptible in a section of the tooth, or 
when the upper surface is worn away by use. In some cases also, besides the external 
coating of enamel, small dots or rings of that substance are to be seen scattered in the 
ivory, liuiuuay imehivoEaus^^ndrupeds we meet with another form of t eeth , peculiarly 
adapted to the grinding of their food, ihis process raqmrftp ^nriiifw^ and 

accordingly the teeth are nnm^ naed intorpiixed laye r s of enam^, dentii^ e (or ivory) afld 

of the others, so that substances of three diiferent degrees of hardness are always 
exposed at the surface of the tooth, and as these necessarily wear away unequally, the 
requisite roughn 3ss is preserved by the mere act of mastication. 

The teeth arc divided iii:;o th ree grou ps in accordance with their position and con 
^ sequent functions. The first of these arc the ii ^aor s, which otuiupy 

fbq iw*MMtiaTil|yY Vjpjnoa in. the uppcr jaw, in dtha ffir— 

jaw. These vary considerably in. their fdrm, but are usually of a flattened shape, with 
a transverse cutting edge, and they are employed in biting ofi those portions of the food 
which are afterwards to bo corfeminuted by the teeth appointed for that purpose. These 
teeth arc sometimes absent in one or both jaws; when present their number varies 
from two to ten. In the Rodentia they are of very peculiar construction, which will 
be described when we treat of that order, and in some other Mammalia they attain 
an enormous development, as in the Elephant, the Hippopotamus, and the Harwhal. 

On each side of the incisors, but frequently separated from them by a considerable 
intervA we find in enr-h which is usually of a more or less conical 

figure. These teeldi afU called the canity from their great prominence in the Dog, a 
character possessed also by all carnivorous animals, to which these teeth ure of great 
use in biting and tearing their prey. The oanines we entirely i][| 

wndJn nearly HiuMBnnts; they are tn| ^erbivor gns adtoxaj s,l)ut 

attain a jp ^ “irtjri 

The third group of teeth consists pf the situated iu the 

sidel of the jaws, and extending to the back of the mouth; ^ey serve for the c8m- 
mlgjation nf the food, and undergo many modificati(ms aooordiug to the nature 
of t^ nourishment usually cemsumed by* the aniinal. Thus 
Man^alia Utese fiPTr""—fTfllpiPi fllTniltinifliTiiilfihi iPlliaTrii flit' ' 

ting edge , and % teeth of the, jj^ps'-oome together blades of ,a ^ of 

acissqEfl . an arrangement admirably adapted for the dlvititMi hf ‘f|6sh; tllf 
e atina^ spec ies. Ibe molars present a .of 

a structure whiob enables these oreatutes to etoish the har^ bod^ erf 
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beetles ifitb. faoility; tbo||^jm|gjl|es vbiob feed uppn a of fled; vegtablesy 

We the molars famished with o n^xma of a "»«<^r flirgHlar fir* of which is 

'formed by several small httve tbe 

} of the, teeth mqffi.flfW jntipnnVed, aai^t ngthfeimwm^ ^^p 
t eeth TTffiSra ii Wfly nn nffin;nfit.-yiiuiinj T],e 

are always inserted in the jaw by tW fit TWT*^ ratfli and as this structnre is peculiar 
to the Mammalia, it furai8h<i8 the Geologist witl%an important character in the determi¬ 
nation of Mammalian remaijis; but in many of these animals the m jat ant^irf pf 
teeth exhibit a differe nt s|i ] picti^ ^||*^^, j||^ distinguished asfyjgp 

2!!!2^!^yi&JESS3lte ’*» O’^® intermediate in lorm between the true molars and the 

canines, and sometimes like the latter lave only a single root. The nyj]jjgjjgjjjp-s 
Stat i n all > with but very few fiTfiontiona ^^**’ mate^tJeaLE^ ^l 

(g^dJlii tihft tnifl.>Mrhale). * 

The vertebral column of the Mammalia is distinctly divisible into fiv^j^oons, the 
vertebrae composing which are distinguished as the and 

vertebrsB. The only flT<>gpt,inTiH to this universal rule are afforded by the 
Cetqipea. In, whic h, as the bindfli^ ^TtramiriPfl are up*’- j thg^gggggm'flafiMWltt 

idifap Jumhi p'' atsHhs iM In some Mammalia^—as, 

for instance, in our own species—^the caudaljcsrtehr® we reduced to a very 
t^ffjgtate, but their existence is still recognizable. 

Of these five regions, the only one in which the number of vertebrse is constant is 
that forming the neck; the cn rrfefl) verteh rm are invariably s ^iin jp sn nm bflr,—in the 
long slender neck of the Giraffe, as in the short thick BupiA)rt of the bulky head of the 
Elephant. The only apparent exgeg^n to this rule is met with in the 8 |<^^ ‘ 
in which the number of vertebra in the neck is aight-mwaine. In these cases, 
however, the additional vertebra really b elpnf^ to ^he dorsal afiviea . as they are fur¬ 
nished with rudimentary ribs. They may, therefore, be r^arded as dorsal vertebra, 
in which the ribs do not reach the sternum; and the object of this modification, as 
pointed out by Professor Bell, is no doubt to give additional mobility to the neck. 
Tn whose short nocks do not require any flexibility, the'cervical vertehrm 

are firmly ftnnbylfta^d tng^^Rr, f nmin^ a ^gle bone . 

The 'dQ^ agLjBe^ rffi are AwinVjjl Ky the possession of 

"r/lVIin % tihfl which are of very ^ge size in the 

-species wijh long necks or heavy heads; they also exhibit snrfan^ ‘jhiLtfn* «|^iaii«finw 
ft f^harfb a:' The number of the dorsal vertebra and ribs is very varisble, some species 
having only eleven, whilst others have as many as twenty. The ribs are movealfly 
articulated to the vertebrx, and at the opposite extremity they are usually connected 
ft ai^j^Tapft.niritt^ thft.jtflnuun . end this becomes 5ii|^ ll ljl ih ^ A 

greater or less number of the hinder ribs are not immediately connected with the 
ste^um, but their ^tremities are "fitFll|||g(1 PfiUtBlItl’* 

e xtre"< l*y 1ft tih^ ^1** Ti^ These a^i^ yaHed or foatma *■»& «. 

This arrangement gives great mobiUty to t^ bony ow fif, the thoracic cavity; ^d ' 
it is maihly by the action of the costal mt^es in caMi^ ’and depressing the ribs, 
that the ^ of that* cavity is'hltered 16 itf to prb4iice the alternate inspiratioA and 
expiration of air/ The at^^gyb u (xnnpofl^ yf placed <me behind the 

^her in the centre c|. tiie brewt ; nanny of the Mammalia, but 

{» /.fliam tbflir am ky>alyy|n«fad into a winflk ; 

^ diil^flEms the donah an tiieii much (yrftirfip>.jtiy|sb and in 



052 


TEE-LIMBS XK'THE MAMMALIA. 


the rf 

•re also Tanabl 


ifrUiiiSIfitfi"^ ^ hgyis replaced by ye^lona transverse pro cesss s; They 
in number, ine la usually mrmed pf th raB nr urartA na ^ 


it is wanting in„tbfti3etaeea. ^is Mowed by the caud al vertebr ee. which vary in 
number according to the lengt^ji of the tail, and conseqimntly to a greater extent th™ ^ 
those of any other region of the body. The number of vertebra which enter into the 
composition of the 6s coeeygis^ the representative of the tail in the human body, is only 
four, whilst some of the long-tailed iVl^ammalia have upw^ds of forty vertebra in tbiB 
part of the body. The yGriahrm V rnTnplirtr|iTm" ns 

tbry i^pprniaeh thn end *1 iaA^1 , where they usuallji^consist oii&y of a simple cylin¬ 
drical body, without any traces of arches or processes. 

In no group of corresponding extent is thu oonstruction of the limbs so various as 
iu the Mammalia; no other affords, within the same compass, so many instances qf the 
modification of the same type to suit different requirements. Thus we have the swimming 
paddle of the Whale, the walking feet of the Horse or Ox, the formidable paw of the 
Lion or Tiger, the wing of the Sat, and, lastly, the wonderful hand of Man, all formed 
from the same elements, merely modified in each case to adapt each particular flnimal 
for the sphere of life in which it was intended to act. It will be unnecessary to dwell 
any longer in this place upon tnese beautiful adaptations, as we shall have occasion to 
refbr to these and many others when treating of the different groups into which the 
class is divided; and it will be sufficient for our present purpose to give the reader a 
general idea of the construction of the limbs. 

The anterior l^b is attached to the trunk by a broad shoulder-blade or scapula, 
whicb is applied to the sur<^e of tbe ribs, and iq, usually kept in its position by a 
eUvieU, which springs from the anterior extremity of the sternum, and rests with its 
upper extremity i^ainst a process of the free end of the scapula. The claviclskituKaBt- 
UigjigjplAny Mammalia. In the Ornith>rkynehus, t be turn n oa n. 

>vbich reiqipds one of the furculajfjaJurd, 
•nd in this animal aI ja.jhej;flrfQoid.kQne-A8^^ and assists in the forma¬ 

tion of the scapular arch, whilst in the rest of the class it is reduced to a very small size, 
•ad amalgamated with the scapula. The humerus is articulated to the lower part of the 
scapula by a ball and socket joint, and at its opposite extremity bears a transverse con¬ 
vex articulating surface for the reception of the bones of the forearm (rcnfitMaad idna), 
with which it forms a sort of hinge-joint;. The wufi ll|i(V Qin.dintWttuilinnYT* 
abl^ in nan aji(^ Mlggiftllfr pnH f ^ 

ArtTBrnitifein generally, they are represented by 

A a in ir l A.flglin d n m l .. l > Q i M . They aie followed by a variable number of smsdl bones (the 
carpal bancs), forming the wrist joint, and these in Ibeir turn give attachment to the 
metacarpal banes, tb<^ p grallel ^ li p s which constitute the palm of the hunmn hand, 
hut which in t£e other members of the class are gradn%]l|MBdMEll^ imtiiltjiB most of the 

These are followed by,the phalmgtjs, or bones of the fingers, each qi w^^ich^a 
usually composed of three joints, but the number of "iBf- 

As stmn^bre of the posterior extremities is psrhaps gather mmn uniform than that 
cf theUnteriorpw. '***“‘*t iTinTrTTf jlTiff ftTinli ^ fthfi composB^ of tbggJiQnes on 
each si4c~^eASAhH», iSaamhium, and the <ia Thei^ute ilnuly attached to 
sacrum, and ^ iqtaco between them, at the Iciwer (ft snt^n part of the p^viS; is oecu- 
pied by the fre^usnldy by a iji^. The 

form ^^Hrinder or lower part of each side of tho p^^; i^ay are ptominent.' 
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bones upon which we eit. The femur^ or thigh-bone, ^he first moveable bone of ttie 
hin<l limb, is attached to the pelvis bj a large ball and socket joint, and the ball at ^e 
head of the femur is always scA at a greater or less a^gk to the axis of the bone. Thu 

is especially observable in tide^uxnan skeleton (Fig. 313). The tibia and^^2iz, forming 
the shank, are articulated to the extremity< o^tke femur by a joint resembling that at 
the elbow in the fore limb, but turned 41 ),'the contrary direction; and in front of 
the joint is a small bone called the^a/el^ff, or knee-cap. Below these are the tartal 
SoneSf oorrespondinje with ^e carpals m the anterior extremity, and these are liillowed 
in like manner by me metatarsal bones and phalanges. ^ The tibia and fibula, apd the 
metatarsal bones exhibit the same variety in their number and arrangement ' as the * 
radius and ulna, and the metacarpal bones in the fore limb; and the phalanges in both 
pairs of extremities are liable to tbe same modifications. The general structure of the 
skeleton, and the modifications to which>it is subject, will be readily understood by a 
comparison of the cut of the human skeleton (Fig. 313) with that of the camel (Fig. 
311), as these may be taken to represent nearly the two extremes of the ordinary Mam¬ 
malian skeleton. 

The skin in the Mammalia, as in the other vertebrate animals, consists of a cutisy 
or trijg^Jpn, and of a homy euticky or epidermis. The former is often of great thickness, 
but the cuticle is a thin layer composed of homy cells, which are continually renewed 
from the materials forming the subjacent layer, commonly known as the rets mucosumy 

whirh arp T Trouer pf the skin. In some parts of the 

body, however, §ppecially where delicate organs are to be protected from pressure, tbe 
cutide becomes greatly th^kened; instances of this may be seen in the c allosities 
which iwakfl such a disagreeable figure on the buttocks of many monkeys, and the balls 
of the feet of many quadrupeda In many cases, also, the c p,tiole becomes c onverted 
igto distinct scales, as. for example, libf ^^*-"** 

The ordinary nWtiir.g nf thff which are small homy cylinders, 

produced from pulps placed at the bottom of small capsules in the skin. These capsules 
consist of aniaJl iiidentatious of the cutis, which are lined with cuticle, and the pulps 
are abundantly'supplied with vessels which bring the nourishment required for the 
growth of the hair. The interior of the cylinder is usually occupied by a coloured 
oily matter, and its external surface, although frequently smooth, is often formed 
appardutly of distinct scales. The diffc’^nces of thickness and texture in these organs 
is very}great, so much so that different names are given to the leading varieties, even 
in comilion language-rsuch as bi»TH, p nd-Jbri^ tlflS. What is called fwy % 

consists of the two former kinds of hair— ^t^fflLhs ir^the soft woolly hair 
fbrming a warm inner coal^ whilst the longer true hairs, upon which the beauty of the 
fur depends, serve to protect the inner layer from the weather, The hacr in some 
ffiitnalH constantly others it is from time to time, and 

replaced by a fresh coat. 

Besides the ordinary forms of hairs, we meet with many der tt^ ap j pen^ hures in.the 
Mammnlie, which, although apparently very differmit, are really ofthe wme nature. 
Amongst these are the oiyllfi of th^ Purcmme. and the nri^ir W 
whi^, notwithstanding their much greater thicknessf.are St* tka 

ordMwy4Mdr8, of which, in fact, they apRear to be an ag^ldniiation. A still more 
remaikable form is seen in the tsbub- ^ found to be. composed of 

Pac dtel hflPtf 

hfiab of the Mammalia, the on the nose of the and the hbrha of the | 
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h,oll o'W'»h(gn 6d fiuniiiiaiitB (s^ch. as the ox and sheep) arfl,,aILcOffll)o sfld of a 

4^t|A QfTH^.uisft-/^£,.ighinh ahnwa nrjyn fn Hp n 1rt m UH-tQ.thn.t flf l^|r - 

, Besides the capsules of tjie hairs, the akin ia the Mammalia contain an iTnmftTttm 
number of minute glandulatffljfans, some of, which ax^instrumental in producing the 
constant evaporation of moisture from the skin, which wo call perspiration, whilst 
others, known as sebaceous follicles, sectote*a fatty matter, which lubricates the skin, 
and keeps it soft and flexible. Of the latter, maujj^j^^^ij^argc themselves hju^buhuittto 
t he capsules at-the. base of Ue hairs , the suriacc of which is thus slightly gicasea. 
0]flTi«tn r^f ft Bimilar ^ut larger size, inserted in the skin of* particular parts of 

many animals, produce .secTetic^j^^, and it is to this 

that some species are indebted for th« disagreeable smell which they emit when 
alarmed. 

In the structure o^the digestive organs thp Mammalia present a tolerable degree of 
^uniformity, although the construction of the stomach in particular groups undergoes 
some remarkable modifications, which will be described hereafter. In nearly all the 
members of this class the mouth is surrounded by Ti ;^oycfth|p fleshy li pa aud 
which, in some cases, are capable of greats extension; the lips then form delicate 
prehensile organs, and the cheeks form pouches, in which food may be conveniently 
stowed away. The tongue presents a good deal of variety in its form and degree of 
mobility, but it is always of a fles hy text ure. Tu it is immMfliUjliilLl^d 

ffw fkn pf mouth ; buLiBJDQfiaLof tho Mammalia it is free, and composed of 

the same muscles as in the human subject; in some cases it is capable of considerable 
extension, and is sometimes used as a prehensile organ. Jbe most remarkable form is 
that presented by the "Eehidn a^ in which, by a peculiar arrangement of 
the muscles, the to^^gun is c a p able of .h ew g' p ro teu ded ■ to . <Mp:^ak^taRce from the 
mouth, in search of the insect food on which these creatures subsist. The s^jiijMiMaf 
the tongue is usually covered with small elevations or wb^nh, in 

Tfirmii ijiinilrnpsilniT^^* P^HriflntT rftlHrrrd hnimy hnftkn ; these convert the tongue into 
a fbrmidahle rasp, which is employed by the creatures in scraping thb last remnants of 
flesh off the hones of their prej • 

At the back of the mouth is an organ which is peculiar to this class; it is a sort of i 
fleshy valve, called thethe office of which is to 1 

nprj jn|rirf ‘Rftypnd Ta'the nkaifunx. into which not only the moffth, but 

also the nasal cavities and the trachea open. The opening of the latter; is closed by a 
cartilaginous valve (the epiglottis), which prevents the passage of the fotmfinto the 
trachea during deglutition. From the pharynx the cssophagus leads straight down into 
the stomach, passing close in front of the vertebral column in the form of a uniform 
muscularstube. The stomach presents a considerable variety of form; it is usually a 
simple cavity, but iu some species it is divided into several compartments by constric¬ 
tions ; whilst in the it becomes a compound organ, consisting of 

sepagg^g^ltOBUfShSi the construction and uses of which will be described in treating of 
that order of animals. The remainder of the intestinal canal oonsists of the s mall and 
large in^gg|ijgeB. The former commence at the pyloric extremity of the Btomaoh,*and 
present nothing remariEable in Ihoir structure. They are "^TEbiri mi lbit TTmiTjwmiui 
than in the herbivorous species. They usually enter theUbrge intestine at some little 
distance from its commencement, leaving a blind sac of greater or less extent above the 
point of junction; this is called the eosevm, and in and a few other Mammalia, it 
k furnished with a narrow appendage, called^the v&rmfirm appendage. The large in- 
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testue, or colon, is continuous 'ff’ith the rectum, which leads directly to the anal opeitingt 
and exhibits no particular character. *‘‘'**'**** *' 

iui|j)JjSjo4])ay^uds. ' 

The Ueer is of considerab]^ size, frequently anirpr.! andahnost 


es. and ahnost 


always provided with a gall bladde r. Tlte pmcrcas and the ^lem are always present, 
^ 00 t M ia • a» present no remarkable peculiarities. 

, I / / .'V Besides t^ese abdominal glandular or- 

e, . 1 ‘^.1 ||t ganSjtliemouth is supplied with ijioisture 

^ from three pairs which, 

however, are "“ntiTlF — 

organs of circulation a^^respi- 
I w/' ration are somewhat similar in atruc* 

I I ture and function to those of birds^ that is 

* f jk to say, the heart consists of four cavities,. 

6 th:e circulation is complete and 

A ^ double, the whole of the blood passing 

^through the lungs on its return to the 
i ‘ heart before it is again driven into the 

i JSk ' arteries of the body; and the temperature 

/ Mrlli 1 ^ always considerably 

I higher than that of the surrounding 

/ f, I I , \ medium. The lungs, however, present 

or veer a ,> vl a considerable deviation 

Fig. 811—LangR, Heart, and principal Tessele of Qfj])aJ^irds; they arc almost always in 
Man. or, risht auricle: vr, right ventricle \ vl, . ^ j v. / i • n. ..i. 

left ventric^ j -a, aorta; ve, vena cava; ae, carotid pgiji, and hagg fmelv in the thoracic 

arteries ; jugular veins; as, subclavian artery; cavity suspended by the Straight trachea, 
w, subclavian veins; f, trachea. , , .... v . 

- enclosed wiyujLAMMwsac, which com¬ 
pletely prevents their contact with the ribs or any of the internal organs. They are 
consequently comple xly d efied, a nd do no t Jiffig. those Jd>adilH36^^ 

aia-flftUain tha TpioS y ^c have seen to bc characteristic of the lottglkAlahtfds. 
Thfit ^n^uTfl pf.itbi? is also more uniformly spongy tijgn eitlier the bisds 

(tu^splsles. There is fluotber distinction between Uie MammaUa and birds, in the com- 
plete s^aration of the thoracic and abdominal cavities by means of a muscular parti¬ 
tion, call^ the dia phragm, which divid es the gene ra l ^^ yity of the body into two 
separate^bompartmentsi' 

The Sf^t, which are usually of the same form as in the ordinary domestic 
«.niinBl«j arc always situated close 'to the lumbar vertebra, one on each side of the 
dfta nfln di'ng aorta, i^ffl which they receive their sup^y of blood. They ard'composed 
of numerous minute and bifurcating tubes, radiating in every direction round thr^, 
sklea of $ cavity, called the.ps/<wi, which receives their secretion, and passes it into the 
/m-fifll (the ureter') which rises horn the fourth side. In the adult state the kidifoya 
usnally present a nearly even surface, but iB.t h.e_fimhCTP tihey exhibit a Igtolflil^ 
stnieture,'showing that the organ is a compound gland, and in some cases tills form is 
pgjigdyBIgBt, as, for instancy jj^^hMGitttiipa, whose kidneys bemi pompared to a 
bunch (^grapes. The ureters convey the<^uritte to the 

rrrnnT^ -1 and from this it is discharged thtonjB^ a canal oalled the 

KQjfAra. the exteuuti orifice of which is common to it and tiia Iterative apparato, qi|d 
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system in the*Mainmalia is remajjkable for the largo size of the bredn, 
and espeeiAlly of its hemispheres, in comparison with the rest of the nervous system. 
The surface of the' cerebral hemiispheres exhibits a %ioreJ& les s convoluted appearance 
and a French naturalist, M. Oratiolet, has put forward ^e opinion, that the number of 
convolutions are indicative, to a certain edtent, of the intel¬ 
ligence of the animals* The hemispheres dre united beneath _ 

by a fibrous band (the ^iribnihnmayer, is a a 

moi.anp?a1a MOBOllSnUtf" ftlfcottSy ft 

ga^^a arcjcedufigd toV comparatively small size, suuotf ^so 1 o 

tlMbfiidift«lBb<’B, which are usually repressptadaJljUSuUiajU^ i 

t\ rf)ercle s. called the tubereula gmdr^em^ta. The cerebellum \i ^ 

is sometimes situated ouite at the back of idle cerebral hemis- ' 

pheres, so as to be visible fiom above; but in tihe higher Mam- 
malia the latter gradually cover it, until in man it is almost ^ 
completely concealed. In some oases, also, the stsHsteMyiifJthe pWll 

cereheUiun^agEfi^^ |!t||R 

Witlg aiftlj mhilnt fti.n 

this structure is graduoU^JiflSt, \mj^il in man the oereJ^sUum is <ii il)'/ 

almost entirely composed of the lat eral lobe s. j,' |>| 

The organs of the senses are all present in a state of great llii! jf/ 

perfection in the Mammalia. The n^sal cavity is divided into '1 !i Jj" 

twiLfiOnfiaifmcnts by a perpendicular septum, partly composed lh f 

of bone and pastly of cartilage. • The nasal plates of *the P: J ^ 

ethmoid bone and the convolutions of the turbinated bones « 
form a scries of complicated passages, through which the air 
passes on its way to tho lungs, and these are coated throughout Fig. S15.—structare of 
with a delicate membrane, which is kept constantly moist by a Human Kidney, 
peculiar secretion, and is abundantly supplied with minute the kf^ney; a, cortical 
branches jof the olfactory nerves. In those quadrupeds which ; i, tubular 

are pre-eminent for the perfection of their sense of smell, the pelvis; d, the ureter, 
number of convolutions, and, consequently, the extent' of but#- *„?’ 
face constantly exposed to the air, is most extraordinary. The of the uriniferous tubes; 
branches of the'olfactory nerves pass through the numerous tfie’S'^twmlMtlm^ the 
openings in the ethmoid bone, which receives its name bom the calyx. ^ » 
sieve-like appearance which it presents in consequenoe* ^h|i*na|gln||ggggj^^ 


in a horny covering, lilu those of birds and reptiles, ar^j|j|jQ2Q|j,jfk 
which, by the action of are 

gimerally endowed with a greater or less amount of motion, w some Mammalia 
the Ti Mu^is , ifp^atiy pjcekmee cb ond exceeding^ moveable; a«^*Sr iuatanoe, in the 
•Rl^^ ant. T « the Gfa^ ea. the nasal passages serve botMrlbe passage of air and 
yeate^ HI dea ti^^^^ ^^se animals 'do gigj^appear to. hgye 

The i^uEir modifications of the nose in these Mammalia will be 
desoiibed her^iter. \ * 

The structure of thepeye throughout this dasa is em^tly the same as in the human 
subject. I»:thniaqnntin apecies, tue Ifflfl Ub 

twftt ^y which shkiea 

brightly undm partiomiiff oonditiofis. Thb.])j||^ is usutdly rburn^. ' bat in many 
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Eitiniiils it dontracta into a ^rhen exposed^ a strong light; the dirddioa 


of this flasure is ^■'TtBgY f n W *'--winania^ and pc^gjgB The hall 

of the eye il nstudly g^obularXnnd its movements are cSSected by the agency of 4&iff 
flQXBBJDl)Aol68e ^ * 

The att<Ul| i!ia 3 r appy atns. the eailiest of the organs of sense to make its appearance, 
attains its highest perfection in the Mammalia. The internal ear is entirely imbedded 
in the petrous portion of the tempoial bone, and is remarkable for the goud^fiplap* 
mmit of tha-oochk a. vhic^ sometimes exhibits as many ras fivp circumvolutio ns. Ift. 


thOi^lty^QligUSata, however, which in many particulars of fhekuioiutsuction a^ear to 
approach the reptiles and birds, the cochlea is of a much more sisiple fining The 
t vmnamo cavity is large , and usually nftTnmnninfttrta fteHa 
^thajieighbo^gJmnes; it U ilflOuQgn^tgdj^^na^^ thn ft MS sirh^ jtabe. 

nf *i»r. in- the. ..hir dk fe^ pas th^ eom - 

ipffleat ion bctwjgen^^^ and the ..f' 

mifiuteilnaDaB, of different forms. The Mammalia are also Mistingoished by the pre¬ 
sence 0 ^ which is gf'nerally in the form of a funnel, composed of 

cartilage and clothed with slyin and hair, the office of which is evidently to concentrate 
sound, and convey it directly to the drum of the ear. This is moved by an i^paratus 
of muscles, and in many quadrupeds can be turned in any direction from which sounds, 
may come. M any aqu| ^jj^ ^amm alift are furnished with small cartilagii] 0 |iMi)hy^^ 
fif and4he>iini'ititeqrwiya inahe 

Cq^aaoa have ad arrangement quite diiSwaakfrom that of any other members of the 
class, which will be described when we come to treat of that order. Tha nannA qf 
also must he possessed in greater perfection by the Mammalia than by any other group 
of Ycrtebrata, for it is in them that the tongue acquires its most fleshy consistency, 
and is most abundantly supplied with nerves. The touch is, of course, 

most acute in those parts of the body which are destitute of hair, and covered witii a 
soft and delicatq skin; hut in a HiffV pumy Miyiirialiit we find ■■‘i"""" 

developed in the form of lHllf h side oftb p uppyr Tt ^ these, 

which are commonly kn^vmjypjEhukers, are abundantly supplied with nerves, and 
are evidently most dclicrte organs of touch. 

T^e mode in which the process of reproduction is effected in the Mammali a, is, 
as we have already stated, the leading ^int of difference between these animals and 
the ofttfrVertebrata. All the Mammalia are eg^^al^y y^yioarpgg jmimalR; the young 
are always born alive,' although generally in a very helpless condition. In this, how¬ 
ever, as we have seen, the Mammalia are not peculiar, for several animals belonging 
to the truly oviparous classes of fishes and reptiles produce living young^; but these 
are all destitute of the peculiar provision for the nourishment of their ofibpring, which 
senders the latter ooinpletoly dependent upon its mother for its suf^ort for a oonsidfiv- 
able period after birth; and as nothing approaching tins is found in any other grox^ of 
animals, it has been very judiciously fixed upon as the distii^iuishing charaoteiistio 
of class. 

This provision for the support of the young is tiie milkt a -fluid secreted by peculiar 
gla^ called the whudi becCme' groatly -^eloped in the female 

during the peiiodoTg^tation. These gSbdsarc utuated ibe vmitral surfitos of 
the body, sometin^es on the son >»Ail/«ul) 2 A..«a ^ ^i^er 

suiface, anduJsoasetioms .oDly-wU _ __ When li^ius^ iwi‘the Ineast, 

t^ese (ffigans are only two in number, and tiiejr are geneniliy pieced m this position in 
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tli 086 aniniBliS) such fta our own speoies, the* apeSf and batSf in which the anterior 
members are of such a form that the youbg may^be sunported in them. The elephant, 
however, is a striking exception to this rul^,^ In the/rdinary iWamirtalift the mammte 
are far more numerous; the is commonly fumi^ed with and some of the 
other species have a still greater number.. The glands themselves consist of itwmBnaA 
numbers of small secreting cells, each furnished with a minute duct; and t hese 
gradually uniting, lead into a sort of reservoir^ in which ^he milk is stored up until 
the young animal re<}uirestt8 nourishment. From these milk undischarged through 
one or more openings situated fh larger dr smaller cutaneous projections, called ni pples. 
which the young animal takes in its^mouth when it sucks. The presence of these 
nipples is consequently always characteristic of a mammal, and none of these animals 
are without them. • ^ 

In those species of the oViparous classes of reptiles and fishes in which the young 
are brought forth alive, the only difference between the process of reproduction and 
that which prevails in the majority of their respective classes, consists in the fact that 
the former retain their ova within the oviducts until the complete development of the 
young animal. The ova, as in the truly oviparous species, are provided with an 
abundant supply of nourishment for the evolution of the embryo, and it does not 
appear that any additional materials of importance are furnished by the mother during 
the development of her progeny. In the Mammalia, however, the case is widely 
different. The mtaw tfjA ese animals on quitting th@. .OXary..Ufi.p| jyg and 

the materials of the yelk are not more than sufficient to si^port the embryo during the 
first moments of its development.* This deficiency is made up from the fiuids of the 
parent’s body, by which the little animal is nourished during die whole period of its 
development, which is effected in the following manner;— 

The oviducts, or Falhpian tubes, as they are frequently called, convey the ova from 
the ovaries into the uterag , or uteri; and during their passage through them the ova 
undergo certain changes, which it is unnecessary to describe herd*. Arrived in the 
uterus, the outer membrane of the ovum attaches itself t» the walls of that organ, and 
the development of the embryo goes forward to a certain period, when a necessity for a 
different mode of nourishment arises. This is provided for*by the development of a 
vascular connection between the embryo aqd the mother, called the ; and 

through this the young animal continues to derive the nutriment necessary for its 
growth until it attains its full development. Tg tba ^ this 

organ is never produced, an d flffi ti il .** 

Divlfioiis.—The remarkable and important difference just referred to in the 
development of the embryo in the Mammalia has given rise to a divisicAi of this class 
into two great sections or sub-classes, the Placental and Aplace^tcd Mammalia {Mam- 
mcifia Flaeentaria and Aplaeentarki). These two groups are dbtmguiahed not only by 
the physiological character indicated in their names, but also by structural characters 
of importance, which are qrute sufficient to prove that this ^vision of the clSs is 

perfectly natural. , • I 

SUB'CIiaSS L-n&FLaOBMTARIA.. 

Osnexsl Chsjraoteis.—The Aplaoendll MaffimaUa, as already stated, are thoes 
in which the eip^o never forms a vascular oormexion with the uterus of the mother, 
the ovum being sim ply reta in ed wi thi g,^ n ^ us. and the requisite nouris hiyen t for 
the development of the youj% animal obtain«^ An analogous process 
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is supposed to take place in the* ovoidTlparous fishes; but size -of the young animal 
in comparison with the originaWelk i|.much Renter in the mgmma l than in the fish, and 
the necessity for a supply of noqrishment from the mother must increase in the some 
proportion; so that the term ^oviviparoii^, applied to the^ Mammalia by many 
authors, is scarcely so strictly apj^cable tq, them as to the yiyiparous reptiles and 
fishes. 

Although this character, being stitictly physiological, 4doe8 not in itself ser/re to 
distinguish an animri belon^ng to this group from a placental n^pnmal, the imperfect 
state of the newly'bom young, consequent on *their soiAewhat premature introdi^tiou 
into the world, necessitates the provision of pertain organs which furnish exceillent 
characters for that purpose. Thus the great majority of the animals belonging to'this 
Bub>clas8 are provided with a singular poi^ situated under th^ belly, i n whic h the 
are situated; and the young whenoom are introduced into this cavity, where 
they adhere firmly to the teats, and remain concealed until their development has 
proceeded sufficiently far to enable them to venture forth from their retreat. For the 
, ^ support of.this pouch these animals are furnished with 

two bones, which pass up the front of the abdomen, 
resting upon the front of the pelvis (Fig. 316); and 
these bones (called ip ^ r aup ial bor^ ) are found not only 
in the females, which alone possess the pouch, but also 
in the males. They also occur in the three members 
of the group, the females of which are destitute of the 
abdominal pouch; so that they may be regarded as 
characteristic of the Aplacental Mammalia. 

Another important character by which these crea¬ 
tures are distinguished from the members of the other 
sub-class is derived from the structure of the brain, 
which is always dest itute of the great commissure, 
called the ca llosum, which in the majority of 

the Mammalia unites the two h emi^p herea of the 
brain. The latter are usually small er than in the 
other Mammalia, and leave the cerebellum and some¬ 
times even the optic lobes, uncovered. * 

Thes^tfnimals, both in their mode of reproduction and in their general structure, 
evidently approach the hviparous classes, and they are accordingly placed at the bottom 
of the Mammalian series. At the same time they frequently exhibit, in many of their 
charactei-s, a remaikable resemblance to the higW groups of Mammalia; so^much so, 
in frict, that some naturalists have proposed to insert them amongst the other orders in 
those places, their title to which appeared to be indicated by their external characters 
and mode of life. In the present day zoologists are tolerably imanimous in regar<^pg 
the Aplacental Mammals as a group apart, although offering many points of analogy 
withwthe hi^er orders. The Monotremata, however, are still placed by Wagner 
amon^ th^,Edentata. ^ 

Sirlsloiu*—^The Aplacentaria are divided into two very distinct or^rs. In. one 
at these, which makes the nearast'^appreh^ in its structure'to the oviparous Verte- 
brata, the abdominal ppm eh. i ajgaaring» and the intestingl oanaL and gengra^ve and 
J>a op^ as in the birds mi reptiles, jptJ} > ftrrnitBgp From 

this circumstance these animals ore denominated Monotrsmata, . Ih the second order. 



Fig. 316.—Pelvis of the Echidna;* 
c, base of the vertebral column; 
^ iliac br>ne; m, marsupial b 9 pe; 
/, cavity for the head of the femtir. 
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that of the thg general structure agrees more doself with that of the 

ordinary qu^rupeds; the and geneAtiy e organs have a comm<ni orifice» 

^ which is quite en^he abdomen, in die females, is 

furnished with a lpichiQr,ftajrecftflto yOHBj^during their long infoney. 

ObDBB 1.—ftoNOTEEMATA., , , ,i .. 

Oenexal Cbaracten.—The Monotremata show most distinctly in all their oha* 
racters, a relationship to the oviparous Ven%brata, The bone8^jp|.jthe^uP> ilUB 
birds, are early unitei^ together in such a way m to oblitetate tWjmtnrai , The 
nium is very small in comparisSn with the faci^l^nes, which project in a more or less 
be ^-li ke form, and the /ITO pflt -tygereA hjr sgft^ and are either 

entirely dfiadtuteJjfledth, or furnished with substitutes for them in the form of small 
horqj4ilate8. • ^ 

The bones of the shoulder (Fig. 317) are unlike those of any other Mammals, and 
appear to be intermediate in tl^ arrangement 
between those of Birds and Beptues. At the top 
of the sternum there is a T -ahaned bone, /ormed 
by the union of the two clavicles, in the same 
way as the furcula of a bird; one of the three ex¬ 
tremities of this d)one rests upon the top of the 
sternum, whilst the other two are in contact with 
the acromion processes of the shoulder-blade. Be¬ 
sides these, the cort ^id bon es, which are reduced 
to the form of smaU processes of the shoulder-blade 
in the other Mammalia, are here of largejii^o, 
and assist, as in the birds, in the support of the 
scapular arch, whilst the s hould er-blades themselves 
are,prj}.diiced b^jpiL.th6 socket ^.die hume^liSJtiO 
such an extent that they also rent a^ainaf, t.hp jter- 



lyqffl. 


The e^s are of sq# siae, and the extemaLear O^rthoThyncHu.,, acromion pro- 


JPia. S17.—Stemal apparatus of the 
mthoThynehu*. a, acromion pro¬ 
cess; CO, coraooid bone; d, clavicles 


Vi '■ --- i curiHiuiii mine^ cmvioitjs 

futogetheru^llnunit. The orifices of the alimen- united f A, aooket for bumeros; o,soa. 
jUry, urinary, and generative organa, bU op^ into sternum; c, ribs, _ i 

I common clo^. as in birds, and the whme straoture of the female sexual organs is 
very similar to that of a bird. , * • 

The feet have fi ve to es armed with long nails, and besides these the ma||pg are fur¬ 
nished with long spin s on the Undjgga; at the base of these is a glandul ajr or gan, and 
the spuii are perforated, butirSoeTnot appear thgt there is any^th in the assertion 
that the wounds inflicted by them are venomous. • 

So little is known of the habits of these apimtds, that it waalong considered doubt- 
fql whether they did not produce eggs insteadipf .fivpqg young, and evpn at the present 
day, the condition in which the young are bom, ahd t^v^^y in which they contrive to 
obtain their natural nouiidiment aw still matters of diqtuto* orifices of thwmom- 
mary glands are not |levytfld iijto consist of 

fij^domoix • 

Olvlaloiu.—This (ader includes only three >q;kemee, aU natives of Austmdia, 
which, however, form two families, the Ornithorh^i^tjkUB and the EehUnida. In &e 
‘ former, which indudea a single apedes, the OrniiAarh^Hehua pa/radmi^ the jaws 
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exactly reflemble a flattened dm^ V s bjl l, opening freely a considerable extent and 
coTered with a thick skin. The lo^mer^aw is a good deal narrower than the upper one, 
and its edges are furnished with smaU transverse lamelle, which greatly increase its 
resemblance to the bill of a ducu Near t^e base the jaws are furnished on each side 
with a sort of homy tooth, wbiefi, however, js quite destitute of a root, and apparently 
of a very different nature from the ordinary teeth of the Mammalia. Thejtongjje is of a 
very singular construction; it is di vided into two p arts, of which the hinder is broad md 
flat, covered with soft papillje, whilst thi' anterior portion ib narrow and covered j^ith 
upright points, whieft become longer and sharper towards tUb tip ef the tongue. The 
hinder division of the tongue also has a free pi^ess which projects over the base of the 
anterior division, and bears two pointed homyf^eeth. The nostrils a re placed at . me 
apex of the upper mandible. 

The skin is covered with a short brpwn fur, which extends also upon the shott 
flattened tail. The legs are short, and g ftch furnished with five toes , which are united 
by^ a membr^e; this, on the anterior feet, projects ma semi-circular ibrm beyond the 
extremities of the claws. The s pur s on th^ hind legs ^ the male are of considerable sixe; 
but, notwithstanding the assertions of the natives that they inflict poisonous wounds, 
European observers have neverffound that the animals used them in self-defence. 

This extraordinary animal, which was supposed by its first describer, Br. 8haw» 
to be a manufactured monster, is found in New South Wales and Yan Diemen’s Land, 
where it inhabits ponds and the quiet parts of streams. Tn these places it swims about 
on the surface of the water, with the head a little raised, diving continually in search 
of the insects an^ other smpll aquatic animals on which it feeds. It is also able to 
climb with facility, and r^ay often be seen in small parties resting on trunks of trees 
overhanging the water. It digs itself a burrow in the banks of th& piece of water fre- 
quentod by it, making it with two openings, one above and the other a little below the 
surface of the water. The burrows are of great extent, usually from twenty to thirty- 
five feet in length, and Mr. Bennett,—to whom We are indebted for most of our know¬ 
ledge of this interesting creature,—^mentions his having seen one no less than fifty feet 
long; they rise fr6m the water /nwards the surface of the earth, and at the furthest part, 
which ia also the highest, are slightly enlarged and provided with a sort of nest for the 
reception of the young. These, when bom, are quite blind and nearly naked. 

' For nfany years it was a disputed po^t amongst zoologists whether the Omiiho^ 
rAyneAm^roduced eggs or living young, and even when the distinguished anatomist, 
Meckel, poiilled out the existence of what were apparently mammary glands, several of 
his contemporaries reflised to believe that these were really what they seemed to be, 
especially as at the same time it was stated that the eggs had actually been found in 
Australia. Observations on the living animal, however, have proved that thecoffice of 
these glands is rtsally the secretion of milk, and as the stomaohs of the young animalB 
have been found filled with that fluid, and no remains of egg-shells have ever been 
discovered in the nest with young animals which were evidently just brought into thb 
world, there is no longer any reason to doubt that the Ornithorhynohm brings forth 
its yodfig alive and suckles them in the same way as other Mammalia. The principal 
argument employed in opposition to this view was, that from the fqrm of the mouth the 
young animal wquld find it impossible to eu^, but it is now proved that the strueture 
of the e«®«4ingly4ii%Mnt 

all the differences l^ng evidently intended to enable the former to procure its nourish¬ 
ment from the mammary glands of its mother. Aoeordhtg to M. Verreaux, the young, 
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at a later poiiod of their live8| and when they are able to swim About, <d}tain their 
in a singular mamiOT. The n^ he says, is prestedi out in the wat*, on the surface of 
^which it floats, producing an ^iridescent spot, whiah is 4hen sudced off by tl^e young 
creature. In confinement the young (/mithorhynehi ar^ as playfuTae puppies, and will 
feed freely upon rice and egg, or soaked brpad, chopped egg, and finely atitinmi meat. 
Mr. Bennett ibund that they readily climbed^to the top of a book*case, by placing their 
backs against the wafl and their feet to the back of the book-case. The OrmthoriiifH- 
chus is usually a little more fhan eighteen inohel in length. 

yhe family of tho JSeklfkih^ or Por oupjne Antreaters. faclniliai only two species,' 
' which, like the Ot'nUhorhynchus, are 


feund in New South Wales and Van 
Diemen'^ Land. In many respects 
these animals resemble the Ornitko- 
rhynehutf but they differ from that 
ouriouB creature' in several impor¬ 
tant particulars. Thus the snp ut. 
instead of taking the form of a flat- 
*^hAflbBneddu ck*s bil l, is produced into a* 
nearly j organ, of which 

both maw are enclosed in a 
Fig7a)p.—Echidna hystrix. continu ous sk in, ex^t just' at the 

apex,where there is a small o rij|e e to allow of the protni y^p of the The latter ^ 

organ, by an arrangement oi longitudinal and annular musolos, whieff we shall see re¬ 
peated in the true Ant-eaters, is capable of being extended and contracted toUti immense 
extent, so that it may be exserted from the mouth to a length of nearly eight inches, 
and retraeted tfll it is entirely concealed. The jaws are entirely destitute of teeth, and 
the nostrils, as in the preceding family, are placed at the end of the snout. The legs 
are short and strong, and the feet all famiriied with SytUbiaa, armed with powerful 
claws, but destitute of the swimming mem^ nes which form so remaikable a feature in 
the Omithorhynehw. The body isiroortand thick, the tai|. iB reduced lio a very email 
size, and the skin is clothed with bristly hair s, intermixed on the upper suribee^u 
numerous short, acu^g^ggjpps, very similar to those of the Hedgehog. The strdeture 
of the mammary glands^the female, and theyspurs on the hind legs of the male, is the 
same as in the Ornithorhynt^. 

Of the two species belonging to this family one, the Eehiina Apstrtk (Ftg» 318), is 
certainly peculiar to New South Wales; and the other, EcUSm ie said to be 
proper to Tan Diemen's Land, although, according to Kr. Waterhonae, it is also found 
in New fi^uth Wales. They measure from fifteen to eighteen inohea in length, and 
dre fbund generally in hilly countries, where they lire in burrows and feed upem 
iuseots, principally ants and termites, wldch they oapturo by Ihe protrusion of their 
long Bricky tongues. They are slow, dull, nocturnal animab, bat exhibit a wonderM 
activity in digging, for which their powerful dawe axe a^irably adapted. When • 
fluipri^ they either make their eaeape by'burroiAng mto^the ea^, or roll4hen;^ 
selves up in the mann^ ofa hedgdiog, so-as toexpose their epiny coveting to the enemyk, 

■ I , * d . 

O&DBR 

Oenmal CiMXMtaffS.—This order includes a considerable number of speofelB, 
%i^ority of which are inhabitants of AustraliS) jdriio^lh a few are found in riie warnmr 
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parts of Amerioa. They exhibit a great Tariety of structure and habit, and the families 
into which they are diyided oftei\ differ from each other as much as the orders of the 
Placental Mammalia. Thus aijrangement and form of the teeth and the structure 
•of the extremities vary exceedingly in the different f&milies, and these subordinate 
groups are here often distingt^iahed by cfiaractcrs of the same nature as the ordem of 
the higher forms. ^ 

From these the Marsupialia are of course distinguished by the characters already 
given £>r the sub-class, and their principal points of diffsrence from the Moiyojtxemata 
maybegivmxina.:^ woi^ls. Oneofthe most important consist%in the separation of tby 
oj^^es of the uTino- |;i^mtal apparatus a i^ a ljjnentno* canal, which no longm^ujcharge 
themselves into a common cfooca. Another f^aracter is the possession by the female 
of a more or less oomi dete po uch, situated in the under part of the abdomenj| within 
which the t eats are incj osea, and which serves for the protection of the im^ture 
young, Here they remain suspended to the teats during the earliest periods tbeir 
•existence, and in many cases they also retreat to this naturid shelter when alarmed, 
long after they have begun to lead an independent life. The maTs upial bgnes are thiis 
I called into requisition for the support of Jhe sac, with, its contained young ones; but 
• we ne verth^fi SH find these bofjies iii ^^e ma les, in which no such office is to be per¬ 
formed. It is found, also, that the Tp«m»mftry the female marsupial animals 

are furnished w ith pecnlia r musclea. destined, by their contraction, to promote the flow 
of milk into the stomach of the young, which in their early ages ipp^ar not to possess 
the. strength requisite to obtain this nourishment by the ordinary process of sucking. 
It is remarkahlb, also, that, in order to provide the young animal with the meob^ 
■breathingHlffiilst engaged in this pemgtu^ and to a certain extent mvoluntgQuausking, 


the larynx is prolonged tn rrflii r 

3 y this avnuigemeat the air .passages are completely 
'Ceparated from the fauces, and the milk passes down into the oesophagus, vrithout qpy 
danger of interfering with respiration. In some cases, also, the teat itself passes into 
the pharynx, and thig would render such an arrangement as the above still more 


necessary. 

The ekuU is very variable in form, but is always composed of separate bppq? united 
•by svtures, and the jawr axe always furnished wit h teeth. The o^its generally open 
posteiiqrly into the space included by the zygomatic arch. The 
always present and often greatly devdo^d, and, lastly, the arrangement of the banes 
•of the li^ajular arch is similar to that of the ordinary Mammalia. 

The first traces of the existence of Mammalia upon the earth consist of the fossil 
remains of animals of this order. They make their fiiet. appearance in the Stones* 
field slate, and in the gypsum of Paris; so that during the formation of .^pse strata, 
that part of t(ie earth which we now call Europe was inhabited byanimaU of a type 
which, in the present day, is entizely cemfined to Australia, a fbw of, the Indian 
islands, and America. ; , « 

IMvlatoM.—The Itoupialia may be divided into two great sectioiis,'-4he 

or plant»^eati:p g.4SPd ^twlynmna and inBectiv<iroas,groupB. 

Th^ sections are well cbaxacteiized by the steuoture and arrangement of the 

the c anape teethiue amall and aometimes altogetEto^lgugting in 
one or both jaws, the incisors cm the coifcrary are large, but never more than two in 
number in thelom nnd the molani are funiuhed vi|h Inoad, tuberea^ arewna. 
This section includes thrw;fa>nilies. 



THB W01CBAXBr-~iIBE KANOABOOS. 

Ihe first of Uiese is the^family Qf the PJmcoUmydct^ indiading only a single speciesy 
the ounous Wombat {Phaacolomys foasor) an inhabitant of Van Diemen's Land and the 
small islands in Bass’s Straits. In the arrangeryont o^the teeth, the Wombat presents 
a considerable resemblance, to the Boden^a or gnasring MmnmftTia • (the ^gigsxB vre 
t ffia . Bl >i Binnher ,. iB , flach j i Wy , and of the 4ame (duadaflkaimagLas in the Bodentia; the 
canine teeth are entirely wanting, so tbat there is a considerable gup between the 
incisore and the gisiaiai The latter exhibit a curious structure; a deep fiirrow down 
■the inside of the upper, arfd the outside of thi lower ones, divides each tooth into two 
upright Ptiamg; the surlhce is smooth and surrounded V the* enamel. The total 
number of teeth is twenty-four. ThS intestine is furnished with a short ccequm, 
and with a vermiform nppwndafw. « 

The Wombat is an exceedingly plump animal, between two or three feet in length, 
and covered with a*thick coat of long, bropmish, dull woolly hair. Its head is large 
Md broad, and presents a considerable resemblance to that of a Babbit. The tail 
is excessively short and nearly naked. The aiw aKnrt and nearly of equal length, 
and the feet are furnished with five toes, all of which, except the small inner toe of the 
hind feet, are armed with long claws. The anim^ w^lks upon thejsples of th g, feet, 
which are broad and nahed. ^ ^ 

It is a slow moving nocturnal creature, living in holes amongst the rocks, or in 
burrows which it digs for ■‘itself in softer ground,—>aad from its burrowing habits it is 
known to the colonists as the “ badger,” although it agrees with the true Badgers 
in no other particulars of its ceconomy. Its food consists entirely of vegetable matter, 
such as grass and roots, the latter of which it digs up with its * trong claws. It is 
a quiet creature, and may be easily domesticated; its nesh is said to Ub exceedingly 
delicate. Several specimens haye been brought to Europe. The femaleproduces three 
' or four young at d birth, and is said to take the greatest care of them. 

The second family is that of Ihe Memvpodidaa or Kangaroos, which are at once 
distinguished amongst the Marsupials by the structure of the hind legs. These, organs 
are exceedingly long and powerful, and the feet, which are muclk elongated, rest -with 
their whole sole upon the ground; the fore legs on the,contrary are*very short, and are 
of little use to the animal in progression, its movements oonsisting in powerful leaps 
effected by the extension of the hind legs. In its natural position the Kangaroo sits 
upright upon its haunches with the assistance of its powerful tail, which with the twfi 
hind feet forms a sort of tripod. In opiM>sition to this areat develonn^^i -. nj tha 
parte, of the body, aU fee.fore pa^ are es BfifiAtnalr Jiaall, bo that bofaelanciful' 
observers have compared the aSnaT'to aCTeature oompounW out of portions of two 
othars of very different bulk. 

i^The head is small, and fumidied -with ^Q0dJ^jgQ.£aJcSr and the g gper lip is 
The d^tition! is very different from that of the 'Wombats', and in smne^re^cto 
resembles that of the Horse. There are gjx JneisoTB in the upj^ but only twojii 
oanines are always deficient in the lower jaw, and very in the 
i^per, where they are also sometimes wanting or concealed by the gums; so that there 
is alwsyf'a.eonsiderable space between the xonisorB and the In 

number qn ^h sidp, and of g more q§ less quadrangular form. The anterior feet arei 
furnished with five toes, each of Vhieh is armed -with a da'W; the hind febi en.iihbl.. 
.^traty only possess four toes, the xne^ ene or great, toe bemg deficient Of these 
&e two Outer are the large8t,.and are teimim^ by strong hoofilike naihs 'W’hilst the 
' lasner ones are united together as far as the Boot of the nails. 
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With regard to the strueture of the internal organs^.we may ohsenre that the 
■tomach is of a_^m^lex stnictare, teihg divided hy constrictions into sevc^ com- 
pa^ients. ^e object of this 8KTanga:nent is not clearly fa^ovm; hut Professor O^n' 
has observed a sort of ruminationtto take platie in some species. The coscum attains a 
considerable size, but is deBtitnte**of the veyffyformap p*fpi^*g«*- 

The Kangaroos are almost entirely confined to Australia and Van Diemen's Land 
but species are found in the adjacent islands, and even in Sew Guinea. They are 



Fig. S19.—Oreat Eaagaroo (Jfaeroput <3Vga»fru«)* 


entiidy herbivorous, and live for the most part in tl^ grassy plains; but seme species, 
forming Dr. Gray's genus Petrogale, are fojund in rooky places. They are timid 
creatures, but when seized defend themselves with violent strokes of their hind fee^ 
which, from Gteir great power and the strength of their nails, constitute forinidahliiSi 
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weapons. TTnlike the genert^ity of herbivorous animals, however, they do not usually 
collect into flocks, although they may sometinlestbe seen in considerable numbers 
^together. In feeding, they upon the fore feet* and when thus engaged^ the young, 
which freijuently retreat to the abdominal pijuch longjafter they are able to graze like 
their parents, may often be seen protruding their hea<ft, and cropping the herbage at 
the same time with the mother. According to Quoy and Gaimard, they run on all 
fours when pursued by dogs. Their ordinary mode of progression, as already men> 
fioned,. consists in lung leapb, effected by the Rgency of the hind legs alone, and in 
these efforts the long powerful tail is employed in maintaining theiP equilibrium. 

The Tree Kangaroos (DMdrotaffus)^ ofVhich two species are found in JTew Guinea, 
differ remarkably from the rest of the fanvly by their adaptation to an arboreal life. 

The size of the animals belonging to this family varies greatly, some of the 
largest species being fnore than four feet Ipng in the body, whilst the smallest are 
about the size of a small rabbit or large rat. Of the latter description are the 
Kangaroo Rats {Ef/pnptymnm), little nocturnal animals, which feed to a great extent 
on roots. 

The flesh of the larger species of Kangaroos {JHaeropua giganietta, Fig. 319, 
M. nemorali8f M. /ruticua, and others), is esteemed excellent food both by the natives 
and colonists of Australia, and that of several of them is commonly seen in the markets 
of Sydney. The colonists himt the Kangaroo with powerful dogs, and the sport is of 
an exciting description, as the animal not only endeavours to escape by exerting his 
utmost speed, but also, when the dogs come close up to him, strikes powerful blows at 
them with his tail. 'When seized by the dogs, he also frequenUy wounds them 
severely with his higd feet. 

The native Australians take these animals in a variety of ways. Sometimes a 
number of them go out in company to hunt the Kangaroo; sometimes they take tliem 
in pitfalls and snares, or kill them with spears when they come to drink. Another 
mode, which is probably the most usual of all, is described in a most graphic and 
p^ccuresque manner by Captain. Grey. The native advances quietly in the direction 
where he expects to find his game, with every sense on the alert ib give him early 
notice of its approach. When the animal is near him, he is seen to assume an attitude 
of intense attention, and, at a given signal, his wives and Children, who accompany 
him, drop immediately upon the ground. W!^en the savage is thus occupied, <Captain 
Grey says, you will see at about a hundred yards from him a Kangaroo ere(|^ upon 
its Und legs, and supported by its tail; it is reared to its utmost height, 80*that its 
head is between five and six feet above the ground; its short paws hang by its side, 
its ears are pointed—>it is listening as carefully as the native, and you see a little head 
peering out from its pouch, to inquire what has alarmed its mother. But the native 
moves not; you cannot tell whether it is a human being or the charrM trunk of a 
burned tree which is before you, and for several minutes the whole group preserve 
thdir relative position; at length the Kangaroo becomes reassured, drops upon its fore 
paws, gives an awkward leap or two, and goes on feeding, the little inhabitant of its 
pouch stretching its head further out, tuting the grass its mother is eating’, and 
evidently debating whether or not it to venture out of its resting-plac^, and 

gambol about amongst the green dewy herbage. 

<< Meantime the native moves not until the Kangaroo, having two or three timei 
resumed the attitude of listening, and having, like a m<mkey, scratched its side witU* 
its fore paw, at length once more abandoim itself in perfect security to its feed, and 
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jdftyfully smells and rubs its little one. tbe -vrate^ul savage, keeping Ms body 

iiAmoved, fixes the spear first in thd throwing-stiok, end then* raises his a^ms in ^e 
attitude of throwing, from which they are never again ipoved until the Kangaroo diee„ 
or runs away. His spear beingi properly.secured, he advances slowly and stealthily, 
no part moving but his legs; Whenever the Kangaroo looks round, he stands motion- 
less in the position he is in when it first raises its head, until the animel, again assured 
of its safety, gives s skip or two, and goes on feeding. Again the native adyances, 
and this scene is repeated piany times,^until the whistUng’spear penetrates the i^evoted 
animal.” • •' r 

Besides the flesh, the skin of the Kangafoo is highly valued, as the leather made 
from it is admirably adapted both for shoes af d gloves. Tbe best leather is said to be 
afforded by the dcinof ^e Bush Kangaroo {M.frutieua) of Yan Diemen’s Land ^ this 
is the only kind which the more fashioi^able members of society in Sydney wiil* con¬ 
descend to have in their boots and shoes, and accordingly immense numbers (ff the 
ekins are annually imported into New SouthWales from Van Diemen’s Land. 

The third and last family of the phytophagous marsupials is that of the Phalangh- 
tiday or Phalangers, which rptjipmMft thft ^ considerable extent in their 

^ntitinn, but differ from theae in their complete adaptation for an aihoreal existence. 
Thus the hind legs are only of a proportionate length to the anterior limbs, and all the 
jfeet are furnished w ith five toe s; the second and third toes of the hind feet are, how¬ 
ever, united together. The incisor , teeth are six in the upper and two in the lower 
jaw; the canines are small, and the lower jaw is sometimes quite destitute of them. 
The imtilrn <jiat of the Kangaroos, is fijm plc in its construction, and 'the 

intestine is fumi^ed with a very long et p^um . The tall is usually very long, but in 
one genus, on the contrary, it is reduced to a mere rudiment. 

These animals, of which the largest measures about three feet in length, including 
the tail, occur in Australia and many o'f the islands of the Eastern Archipelago. They 
live in woods, climbing about with great agility amongst the branches, in which the 
long-tailed species assist themselves by clinging with tbe tail. They are nocturnal in 
their habits, and, like most nocturnal animals, are famished with large eyes; during 
tbe day they sleep rolled up into a ball. Their food consists of fruit and leaves; but 
it also appears probable that they may occasionally prey upon birds, wMch they sur¬ 
prise atcuight roosting in the trees, as tl^y have been found in confinement to prefer 
meat to any other food. They are said to emit a most disagreeable odour; but 
are nevsrtiheless redded as excellent food by the natives of the countries in which 
they occur, who appear*to capture them in great numbers. According to some writers, 
indeed, their capture is very easy, as, when they are found suspended by their tails to 
the branches, it is said they may readily be made to desoeiid by looking fixrdly upon 
riiem for sometime. 

I Of the true Phalangers there are two groups, in one of which the; ttnil 

[is entirely covered with bu^y hair, whilst in the o&er the extremity is naked. Z^i| 
remarkable that each of these groups is exactly ciroanworibed in ite geographical 
tribuiian, the species with the tip of the Inal bare being confined to tim islands of thef 
JSastem Archipelago, whilst those in wMdh tj^whole ^organ is /clothed trith Ittir are 
found^only in Australia and Van Diemen^s^Land. tHie'species of both groupiAre 
talerably numerous, espepiaUy those of the latter; and several of the species pconr in 
Hie grentesi ahundanee. T^ natives pf the Moluecs Islands cHl them CfuMu$i or. 
Coutouii-aaA in Nfw ireland the natives give ihe name of Ck^paul to their pommen 
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Bpecies (P. caVifrom), Th« dbinmon species iaviyastralia (P. vulpitui^ is vell-knowa to 
.t}io colonists as the Opossum; it is nearly two feet long in the body^ and ite flesh is a 
*£arouTite food with the nativd^^ who hunt it with^great success. 

The Flying Phalangors (Ps^aureM) are flistinguisfi^d from the True Phalangers, 
which they resemlde in moat respects, by tfle possession of a broad fold of skin which 
runs down eaoh side of the body from the wterior to the posterior limbs, and which, 
when stretched by the extension of the legs, sevres as a sort of parachute to support 
the creature in springing frtyn one tree to another. It. cifiinot, ^owever, fly, in the 
true sense of the word. The tail is long and bushy, and is destitute of the prehensile 
power possessed by that of the True Phalangers. They are pretty little creatures, the 
largest measuring about two feet long, including the tail, which mokes about half its 
length; whilst SD|plleat species is not larger than a mouse. The fur is soft and 
fine, and that of one species (P. 
aeiureus) is in considerable esteem 
amongst the Australian colonists. 

The Flying Phalangers are found '■*' _frT 

only in Australia and New Gui' ^ 

nea; one species occurs in Nor* X. 

folk Island, hut none in Van 

Diemen’s Land. 

"We hare already mentioned 

that in one genus of this family v * s 

the tail is reduced to a mere • 
stump; this is the genus ThatcO’ 

of which two species are 11 ^ 

recorded, both natives of New 

Hullaud, where they are known. ^ '^X 

to the colonists under the names mu m . 

- ... 1 Fig. 320.—The Koala (Phasoolafctoa ctnereits). 

of “ monkeys ’ and “ bears." 

The only species of the habits' of which we know anything is the Koala (P. smsreiM), 
which inhabits the Iroods of New South Wales. It is about two feet in length, and 
covered with a soft gray fur; the ears are adorned with tufts of long haiv. Like 
the other Phalangers it lives on trees, an'^ is a slow nocturnal creature, ^feeding 
principally on the tender shoots of particular trees, And also occaBionaUy*de8cending 
to the ground in search of roots. Its flesh is highly estedmed by the natives of 
Australia, who climb the highest trees in its pursuit. When the young have become 
too large^for their ordinary retreat in the pouoh of the mother, they mount npon 
her shoulders, and are carried about by her in this position. » 

From the Phalangers, of which most, if not all, subsist to a sextain extent upon 
ai^lmal food, we pass by an easy transition to the rapaoious Ifaxsupials. These are at 
once distinguished, foom the vegetable feeders by the natmw of. their dentition. The 
incisors are small, and present in considerable number iir both jaws; the up^ jaw 
bears from eight to ten, and the lower ,|ram six tp eig^t of these teeth. The canines 
fldsp are always large iwd presd^ in both jaws, i^d the true molars are fumishefl with 
several points. This section of the order iholudea four families. 
y Jn the first of these, the I^ramdidfey or Ban^lspot Bats of Australia, there are 'eta 
-incisor teeth in the lower jaw, and eight px^ten in the upper ; the true molsirs are foinr 
in number on each side in each jaw, and betwemi these and the eaunes there cape three 
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Fig, 320.—The Koala [FhaHOQl€^cio% einerais). 
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ftlse molars* total number of t^etb is consequent!/forty-six or forty-eigbt; tbe 

latter number prevails in the 
tyftical genus PtirameUa. The*^ 
form of the molars agrees with 
that observed in the Insectivo¬ 
rous Placental Mammalia, with 
whKjh the Bandicoots sciem to 
correspond. ‘ ' 

* The structure of the limbs is 
remarkable, the hind legs being 
much longer than the anterior 
pair, andr adapted for leaping, 
like those of the Kangaroos. 
Th e fore feet are composed of 
five toes, but the two outer are 
reduced to the form of sn^al l 
tubercles, placed very far back, 
and concealed amongst the hair; 
they are, however, furnished with 
minute nails. The feet conse¬ 
quently appear to consist only of 
three toes, which are completely 
separate, and armed with strong 
digging claws. In the genus Choi- 
ropua this number is even reduced 
to two. In the hind fe et the 
inner tO!fii JflJ aidlmentary .or en¬ 
tirely wanting {Chcaropua) ; the 
Fig. 321.— Crab^eating OpoBsuip (DiAjipAjr* cowortroro). .a^^gnd an d tiiir d are completely 
united, and the two outer toes are the largest and separate. 

The Bandicoots are slhall animals, which inhabit different patto of Australia and 
* Van Diemen’s Land. They are noctum^ animals, which dig themselves burrows ip 
the 8of|| ground, for which purpose their claws are well adapted; and from ^is circum-. 
stance aBd*'the unusual length of its ears, one of the species (P. lagotia) is called the 
“ rabbit” by the colonists of Swan Biver. The flesh of the animal is said to resemble 
that of the Babbit, but their food is generally of a very different nature, consisting 
principally of insects and grubs, although some species are said to have a particular 
predilection fac roots, and especially bulbs. Their gait consists of a series of hops, in 
which, however, tllby are said, like the Babbit, to use their fore feet. 

^The DidelphidtBj or Opossums, forming the next family, are peculiar to Ameri^; 
and to this group belonged the first examples* of Marsupial animals with whiida 
Buropeana were acquainted. The dentition in these animals is remarhable, as they, 
alone, of ail the Marsupials, possess g^’ght incisors in the loweyr jay. In the upper 
jaw tllme are ten of these teeth; and as, in addition to the canines, there are four 
true and three false molars on each side of each jaw, the tot^ number of teeth 
amounts to no less than fifty. The head is long amd pointed, with lar^, rounded, and 

nearly naked ears. The fgfit jre„aUjffQmppBed Qf » 

tna iif r.ha hind fa rms an opposable tbqmb t and is destitute of a claw. T^ 
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tftil is naked and iciljj ex(%pt at the base^ whtjjre it ia clothed vith fur lik«> th ^ t on the 
hodyi and its tip fonns a prehensile organ of great pow^. The are 

proyided with a regular pouch, 
hut more commonly this is re>^ 
placed by two folds of skin. 

The Opossums are ibund in 
all parts of America, from the 
state of La Plata in the 8o\^th to 
the shores of the Great Lakes in 
the north; but they are most 
abundant in the warm regions of 
South America. They live in 
the woods and forests, and exhibit 
great skill in climbing trees, an 
operation in which their hand- 
like hind feet are a great assist¬ 
ance to them. Their prehensile 
tails are usually employed only to 
suspend them from the branches, 
and in this position, with the 
head downwards, they will often 
remain for hours. They are 
nocturnal in their habits, and, 
generally slow in their move¬ 
ments. Their fosd consists of 
small animals, such as mice, 
birds, and insects; they are fond 
of the eggs of birds, and are said 
also to feed on fruits. They are also particularly partial to blood, for the sake of 
which they sometimes commit serious depredations in pen-roosts. The young, on 
leaving the pouch, are usually carried about for some time pn the back of the mother, 
where they steady themselves by twisting their tails round that of their pun^t i 

The Opossums are all of small size; thd>largest species measure from two feet to 
two feet and a half, including the tail, which is about as long as tha ^^dy; the 
smallest species is not more than seven inches in length. «The flesh of the larger 
species ia eaten, and is said to be white and good, althouii^h many people have a prejudice 
against it, on account of the very rat-like character of tne tail. When threatened with 
danger they counterfeit death most admirably, and may even be picke^ up or injured 
without giving any sign of life. 

The earliest known species was the Virginian Opossam (i>. ouytmVma, Fig. 322), 
f&e only representative of this group that inhabits hTorth America. It is generally 
distributed in the United States, ^ij^d ia abundant in the southern parts of the Union. 
It is we of the larger species. The true Opossum (7). Opotsum) is exc^dingly 
. 'common in Guiana, but rare tn Brazil, where one of the commonest species) is the 
Orah-eating Opdsaum (D. (wumecra, Pig. «21), vhis^ JS also one of the largest of the 
group. It is said to prefer marshy districts, and.|(ir''ro exceedingly fond of Crabs. 

We must also refer to another South Ammoan species, the Yapock {Chironeein 
variegattUf Fig. 323), which is distinguiriied ^m the ordinary Opossums hy its 



Fig. S22.—Vifginian Opoasam, with Its Young 
(Bidelphyu Virginiafia)^ 
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palwiiyfttflfi iund .faatyi which onadle it to^ 8vim and dive vi^ fadUtyy and' by several 
other oharacters, vhich Aajf perhap^ entitle it to rank as the type of a distinct family. 

* In its form, this ouiious 

little animal has a good 
deal of resanblanoe to the 
Otters, and was originally 
« described by Buffomiis the 
“ little Otter of Gi|h na.*' 
It also resembles'^ ^ose 
animals in its habits, 
seckiog its food, '^^ch 
consists of small fi^es, 
aquatic insects^ and Crus¬ 
tacea, in the water, aind 
Uving in holes in the 
banks. It is said to be 
furnished with- cheek 
pouches, in which it stows 
away its food until ijs 
Fig,333.—TbeTajmok(Chirouecie»varieifa(ut). return to the shore, and 

possesses another remark¬ 
able character, in the presence of a peculi ar process of, th e pisiform bon e of the wrist, 
which gives it the appearance cf having the ru^ment of a sixth finger, as which it was 
indeed described by Temmin^'. 

-'j The family of the llymMobiida includes only a single species, the Myrmecobiusfas- 
cUUuSy or Banded Ant-eater, an inhabitant of the southern and western parts, of Aus¬ 
tralia. It is distinguished from all the other Marsupials by the great number of its 
teeth, which are more numerous even than those of the Opossums. This increase is in 
the molars, of whicji there are five ou eaoh side in the upper jaw, and six in the lower; 
between these and the canine^ there are three false molars in each jaw, and the incisors 
are eight in numbet in the ypper, and six in the lower jaw. The total number of teeth 
is conseq^uently fif ty«tw o* The molars are furnished with small pointed tubercles like 
those of the ordinary insectivorous quadnijf^s, which this animal resepihles in its food. 

The Ifead^f the Myrmecobius is terminated in front by a pointed snout and furnished 
with narrow pointed ears/ The have ^V 0 and the pflatexiori ^our to es, all 

ftunished with strong claws, and the tail is rather long ^d bushy» Its feet are formed 
for running on the ground, where it progresses by successive leaps like a squirrel; but 
whep pursued i^ usually takes refuge in the hole of a tree. 

Its food consists of insects, which it is said to collect in the same way as the true 
Ant-eaters and the Echidna by protruding its long tongue, and it is generally found in 
districts containing many Ant-hills, no doubt for the sake of the abundant supply w 
food whi^ it obtains in such situations. The ^ 

young wSen adhering to the teats, are said to be concealed, by the long hairs whioh * 
grow upt;n the belly of the mother. It is an elegant litfle creatuit),' measuring about 
eighteen inches in length, including the tail j* the anterior parts are of a reddish tawny 
colour, and the hind part of the back is adorned with transverse hands of black and 

white* ^ ^ 

In the preeedSttgfiMBilies the ccecum is of moderate sise, but in the following one it 
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is entirelf wanting,^ This i# the family of the Lasyunda^ or Da^uree, including the 
most carnivorous sproies of the Marsupial Berie8f*which it oompletes. The teeth are- 
^ usually forty-six in number, gnd agree in their irrangement with those of the Opoa*| 
sums, except that there are only eight incisors in thS^pper and six in the lower j^ami 
In the typical genus DasyufMBf however, there are only two false molars between the 
true molars and the canines, so that the totid number of teeth is reduced to forty-two. 
The form of the molars in the upper jaw is U8\^ly irregularly triangular, with throe 
points; but those in the lower jaw are compressed cutting teeth,Jthe edges of wbi^ 
are also furnished witif three pogits. Thp feet are formed for terrestrial progression ; 
the ag terior hay_e.6ve toes and the posterior four, all perfectly separate and armed with 
curved claws. The deficient toe of the b%id feet is sometimes represented by a sort of | 
tubercle, which, however, does not reach the ground. The tail is of moderate length, ' 
or elongated, andalwafs well covered with htdr. This family inoludes the largest of' 
the rapacious Marsupials. They are evidently analogous to the ordinary carnivorous- 
quadrupeds, not only in their ferocity and carnivorous propensities, but also more or 
less in form. 

A striking instance of this is presented by*the Pouched Wolf {Peraeym or Thylad- 
nu$ eynocephaliia)^ which, both in its general form and t£e structure of its extremities, 
closely resembles a large Dog or Wolf. It .is of a yellowish-gray colour, with trans¬ 
verse black bands on the hinder part of the back, whence it has obtained thq names 
of the “Zebra Wolf,” the “Hy®na,” and the “Tiger” from our colonists tin Van 
Diemen's Land, to which island it appears to be exclusively confined It is a most 
carnivorous animal, often committipg considerable ravages simongst the fiocks of sheep, 
hut it has now become rather rare, except in the wildest and most inaccessible parts of 
the colony, where it lives amongst the caves of the mountains and feeds upon the 
smaller Kangaroos and other Mammalia. It is even said sometimes to devour the 
Echidna^ notwithstanding his spiny protective coat. It is a strictly nocturnal animal., 
Remains of an animal nearly allied to this {^ThyUuotherim^ have been found in some of 
'he secondary strata in Europe. , 

Of the typical Dasyures (Daayurus) the largest species {D. urainua) is also a native 
of Van Diemen's Land, where it is commonly known amongst the colonists by the 
name of the Devil.” It is about eighteen inches long in the body, and is covered with 
a long, thick, coarse hair, of a black colour, wiBh a&w while spots on the breast and' 
shoulders. It is of a most savage nature, and is often destructive to sheep, to«which its 
. powerful jaws render it a most formidable enefoy, notwithstanding its comparatively 
small sixe. When Van Diemen’s Land was first colonized, the “ Devils” were very, 
abundant, and did much mischief amongst the poultry, but they are now for the most 
part banished to the woods in the unfrequented parts of the country, where they 
exercise their destructive propensities on the small wild quadrupeds and 'ftrds. 

In the genus Phaaeoyab, which includes several aitudl Opossum-like animals, witht 
bushy tails, the first toe of the hind foot, instead of being absent or quite rudimentary, 
is of sufficient length to be employed as a thumb in grasping, end these animals c<m* 
sequently ascend trees with facility in the puifeoit of &e'insects which censtituto Uieir 
food. One speoies of thin genus smallCT i^|Ha our common Mouse. ) 

« 

SuB-CLaSS II.— 'PlJLOENTASiX. 

Onnezal Oluucacten.—It will be u nuece s aa ry to enter at any length tqpon the - 
oharacteis of this group, as their leading peeuliaritiet are the aame as th^ at the 
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class; these they exhibit in their hi^l^est degree of perfeetion, the connexion betrreeii 
tile mother and the young being oontiimed fur e much longer period than in the Ajda- 
oontaria, so that the young anim^ When born is in a far more perfect state, and, in < 
fact, in sume instances is able t^Valk almAst from the moment of its introduction into 
tile world. The principal distinctions by Vtich this sulMslass is separated from the 
preceding one consist in the absence of the Ventral pouch and marsupial bones, and in 
the presence of the great commiaaure.. .or raranacfl^t^q i^nniting t^ hemispheres of 
tho'^brain. In oth^ respects, the numerous animals foriping this proiient an 
extraordinary diversity of structure, and the orders into which fkey Are cUyided $pi in 


consequence very numerous. \ 

lliTiaioiiB.— 'The first order consists of t^ne strictly aquatic Mammalia, in wiiich 
the body is fish>like in its form, with the anteri or memb ers converted into fi pa. and: the 
hinder lim^ ^ wmif.in|r; these ar^ called Cetacea . The ihroe followrag orders 

are distinguished by having the toes encased in hoofs, or so completely enveloped in tiie 
integuments, that their divisions are completely concealed, and the oidy external evidence 
of their existence is to be f«)aud in the hooMike nails with which the foot is provided. 
Of these the P aehifelermta havy always t wo or more toes in each foot, as above 

stated by tho pumber of hoofs , and the skin is usually naked and furnished only with a 
few scattered bristles. In the Sol i^ngt^ the logs terminate in a sin f^le to e, with an 


enables them tcs> return their food into the mouth, and submit it to a seopnd 
mastication. « i 

The fifth order of the True or Placental Mammalia appeays, to a certain extent, 
intermediate between the Ungulate forma and the Unguiculate ordera which make 
up the remainder of the class, their long curved claws being hollowed out at the 
base, 80 as to enclose the extremities of the toes much in the same way as a hoof. 
They are further distinguished by the total absence of incisor and epnine teeth in 
both jaws. These are called,JS'Vato/a. 

Of the Viu/ttieulataf or clawed Mammalia, the Rodtj^ are distinguished by the 
absence of canine tooth, gnd by their ebiseUUke gnawing incisors. In the Pimipedia 
the cnnjnes are greatly develuped, and the molars compressed snd sbarp*cdged, indi¬ 
cating the carnivorous propensities oftthe animals; whilst the body is fish-like in 
form, saddle four limbs are conwerted into paddle-like organs. The Carnivora have 
Hmbs adapted for erdihto'y terrestrial prbgtession, with the toes armed with sharp claws; 
and the teeth ate adjq[^d for cutting flesh' The iMeUwora resemble the Carnivora in 
many respects; hut tl^eir teutii broad, and furnished with several pointed 
tabmetes. In the a«tt|l!^ ext^ities are converted into win^s, by the 

axpaTudonof a leathery rnembme elengatod flngt'rs. The Quadrmmna 

ua furnished wkh grasping Maoflit ^atremities; whilst the Bmana, in- 

the human species, have tim asit^ior limbs alone provided with bands.** 

Ordbb ni.—C etacea. 

IlMijifil CbaunctoxB.—'This order, which ineluies the T^des and some aUied 
anim4s^.to distinguished, as already stated^ by the fish-like form of its members, which 
are ihtis ^aptod for passing their existence in the water., The Cetacea are generally 
^uary Iwtiilty creatures, in which the head is often of a roost enormous sise; the body 
pnstei»i]dy» and is termiaated by a Iqga ^ta^ fin, which, like that of the 
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fishes, is the pniioi{»al agent Ih ^artmming, but is ael^on in the oontraif direotion, being 
traneveig e^iMteitf of <) c. ^ - 

.cular (Fig. 324). This cauSal ^ 
fin is supported upon a fir m oar - 
^IlggiQQyiLhiy^ but has i|g.trace 
of rays or bones. The anterior 
are converted into poww- 
ful fi ns, completely e naLaiA in 
ujaj|fftrii^ Ain* but beneath* 
this are find the usual bones of 
urhich the arm of a vetebrated 
animal is composed, ^Idiough 
considerably shortened. In some 
instances the phalanges are very 
numerous, but tbe ^ngers rarely 324.—Tail o! the Whale. 

exhibit any traces of nails. The poster ior limb s are entirely wap ting , and the only 
trace of the pelvis consists in a pair of bones suspendad amongst the muscles, and 
usually united in front into the form of a V, but completely detached from the vertebral 
column, which is also destitute of that peculiar series of anchyloaod vertebras called 
the sacrum, which serves in the ordinary Mammalia to give firm support to the pelvis. 
The fiY*- vi>rtehrm are, however, distinguished from the lumbar by the presence 
of a series of small inferior ; thfl^e diaapx)ear towards tbe extremity 

of the tail. • ^ 



The head is ]Bot,6 eBarated from the body by a neck , altyiighj^ yey tebra 

are distinctly momed in the skeleton; the great bulk oribhelieadis made up of the 
facit^bcutes, the cranial portion being often very sm^. Tbe n oatrilg are sometimes, 
as in other vertebrated animals, p laced on the fore part of the nose; but in the typica l 
fouHS these orifices are brought quite tfl fKa tr g) constituting what arc 

called the b^w^les of the Whale. The exteryg^^ fiar .ji% entirely wahtp g, and the 
mode in which the auditory of the organs of the Cetacea are adapted for the perception 
of sounds both in the water and in the air is very interesting. * The exter; 
n£ ttiA AajiJB.iiziiai jallj 80 as to prcven^ any injury to tbe organ from tHe nish 

of water when the creature is progressing rapidly through that element, al^h(\pgh .it 
apparently allows of sufficient access of water for the communication of any^ounds 
that may be transmitted by its means. The air ponetratea into thft-,ft^^ thrmiph tha 
Enstichian tube , which is of large size, and nppn* fiu> Kpuy-tmi... ond thus, 
when the Whale is at the surface of the water and breathing, aerial sounds can R‘adily 
find their into the ear. The eye is of very smal l size when oompured with the 
bulk of the animal, and, from the immense development of the facial bones, it often 
appears to be placed nearly in the middle of the body. 

fhe sVfn (a nnTridl^ olr only sparingly covered ^ith scatter ed briztl es: but to make 
up for t^want of the ordinary clothing of the Mammalia, the whole surface of thu^Body 
b ^ioath ^e skiu is covered with ^thick c oating of fat, or Mnbb^ as it is brmed, wj^ich 
forms a most efficient agent in preserving the temperature of the body, at the samo^ 
time that it reduces its specific gravity. It is this blubber, which is often present in 
enormous quantity, that forms the principal object for which these creatures are 
pureued. The Cetacea are all inhabitants of the.^s||^ They are divisible into two 
very distinct groups, or sub-orders* 
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6c7:i^bdek 1.—CXTB.> * 

In the first of t^ese, confistingsof the true or typical Cetacea {the Whales, Vot- 
puisca and their allies), the body is peculiarly in its form, t^fijgita, two in' 

numbt-r, are placed qs.^tiaJbeljy, and the gP tbf) ^ hBflf Of the latter 

there aie sometimes two and sometimes only one; they do not appear to serve as organs 
of smell, but roust be regarded merely as respiratory apertures, and orifices for the expul¬ 
sion of the water taken-ipto the niou& with the food of*the creatures. The coi npli- 
cated and wonder/^ mechanism by which these difibreift objects are effected, may be 
.briefly described as follows .wThe larynx u produced into a conical form, and when 
nhe creature ia breathing projects into the dUvity of the posterior nares, where is 
embraced by ttmmusoles of ^e soft palate, and thus a free passage is opened through 
pe nostrils froll^e lungs to the external air, although neariy the whole head may 
be under water, axtd the mouth perhaps filled with that fluid. In getting rid of the 
water taken into the mouth, the animal performs the act of deglutition, but at the same 
time closes the pharjmx to prevent the passage of the water beyond tho necessary 
point; it is thus forced up into the ndSal passages, which are furnished with large 
folded and dilatable cavities lor its reception, and it is by the sudden forcible con¬ 
traction of the muscles surrounding these, that the water is finally forced out in 
a jet. 

Tho expiration of air is performed in the same way, and as the air when driven from 
the lungs is charged with a great quantity of moisture, it produces an appearance which 
has probably oKen been mistaken for a jet of water ; indeed, some distinguished natu¬ 
ralists have maintained that the stories of the expulsion of water from the blow-holes of 
Whales are fables resting merely upon errors of observation. It appears pretty certain, 
however, that the above account is correct. 

Tho hfiid in these creatures is of very large size, sometimes forming nearly one- 
half of the entire body; the sktill is usually^unsymmetrical, the bones of the right 
side being rathef larger than those of the left, A remarkable peculiarity presented by tho 
skull is that the p gtrp us hone, which usually forms a part of the temporal bone in 
the Mammalia, in these animals is only attached to the skuU b y $ wmqge. The mouth is 
exceedingly wide, and tfie jaws usually armed with numeroua co^^yjeelh; the only 
exo^fcya to this rule are found in th^J gatowtf g, py WhnlfihqggyhiJAa, which, in the 
adiilt^tate, ere furnished with a peculiar arrangement of botj^jj^jg^s, although in the 
early beriods of their existence, the jaws exhibit distinct conical teeth. The a^in is 
perfectly nake d, and Weetb it lies a layer of blubbe r, which in some of the large 
species attains an enormous thickness. 


Although the Ccte all subsist upon a nimal food , it is remaikable that t^ey possess 
*’ »toMach . which consists of at least and sometimes of 

as mapy as seven. The object of this arrangement is not known. ' 

This g;roup includes the largest of known animals. From their abundanee if sU ^ 
seas they have been generally known in all ages, and as commonly regarded as fisft. ^ 
Tbd) are, however, in all respects true membra of the class Mammalia, produoii^ 


* jr vo upg aliv e (usually only one at a birth) an^ sucklini^ them for a considerable 
1^, They appear to be quite des titute of vo iee, and the majority are sociable 
animals, swimming in large sboals together, and Siting frequently on the surface of 
the water. They occur most abundantly in the Arctic and Antarctic Seas. 


The Ceto or typical Cetacea am divided into three Hanuuea. The 
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first of these is the family the B alanidi e. or true Whales, in which the <^Te 
defiijigiit, and the mouth is furnished with niim afnuB p|Rttw a homy well 

^ known as WhtUt-boue or baieeff. The arrangcmonk of thftse plates in the mouth of the 
Whale is as follows:— 

Along the centre of the 
palate runs a strong keel, 
on each side of which is 
a broad depression, along 
which the plates of baleen 
are inserted. These are 
long fiat plates, attached 
by their bases to the pa¬ 
late, and hanging down 
ireely into the cavity of 
the mouth (Fig. 326); 
they are placed trans¬ 
versely in the mouth, so Fi{r>325.—TbS Greenland Whale 

that their sides are parallel and at a very small distance flom each other. The base and 

outer edge of each of these perpendicular 
plates is composed of solid whale-bone, 
but the inn pr edgp terminates in aiiiage 
o f fibre s which flU up t^o interior of the 
mouth. Tl^ object of this structure is 
readily understood when wo consider 
the mode in which the Whale procures 
its food. This enormous animal, although 
strictly an animal-feeder, and provided 
with an immense mouth, has an oeso¬ 
phagus 80 small that ht is compel^d to 
nourish his vast bulk by the consumption 
of some of the smallest inhabitants of the 
sea; his food (insists, for the most part, 
^f the small swimming MollusSa {Olio 
borealis) and Crustacea, so abundant in the Arctic seas, and it is said he nevcg indulges 
his stomach with anything larger than a Herring. To procure these insignificant 
morsels he engulphs a whole shoal of them at once in his capacious jaws, where tliey 
are of course entangled amongst the fibres of the baleen; the water is then strained off 
and expelled through the blow-holes, and the monster is thus enabled to pass his 
diminutive prey at his leisure into his stomach. The baleen, in Tact, forms a 
complete sieve, through which the Whale atrains t|)e water from his food. The 
l owsar ja w js entirely dgsiitute and furnished wit h la rge fleshy lips, wii^ 

the upper jaw, wi^ its app^tu of homy plates, is r eceiTO^ ^when the moutu^is 
oloeed. ** 

This family includfs two genera. In the typical ^pns Balat^ t he bac^ 1ms 
no fin, whilst in the Baltenopterm there a small flew^ dorsal fin. The most im* 
portant species is the Greenland or Bight Whale (B. eifKare/us, Fig. 325), in pursuit 
of which a great quantity of ahapping is annually despatched into the Arctic 8eaa 
from different Europoan ports, hut especiaUy from dais country. Some pf the 







c.ora- 


Fig. 326.—Sicull of Wba le with Baleen 
nium; m», upper jaw ; tni, lower Jaw; a, single 
plate of baleen. 
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oUliar Bataralists described the Whale as attaining a length of nine hundred feet, 
and it is still asserted by some Yrriftera that specimens are to be met viih in the 
present day of eighty or a hnndrei^ feet, and ^at before the fishing had been pur¬ 
sued so far, they occasionally^ attained^ double this sue. Mr. Scoresby, however, 
whose testimony is deserving ijf the higb^t confidence, states that he never saw a 
Whale of moie than sixty feet long, and ^at the largest he ever heard of, measured 
less than seventy feet; he also quotes authorities from voyages of the sixteenth and 
seventeenth centuries, showing that tife length of what Vas regarded as a large Whole, 
and the quantity of oil yi^ded by it was the same in tho^ daye as at present. |Tbe 
tail of a large Wlialo measures about twenty or twou^ty-five feet in breadth and fivp or 
six feet in length; by the action of this pcMrerful instrument it can dash off V[ith 
immense velocity, when wounded or alarmed, and sometimes with a single blow fi^m 
it completely shatters the boats of its piyrsuers. Its pace at ordinary times is said\to 
be about four miles an hour, and it appears rarely to swim at any great depth in 4ie 
water. At times, for amusement, these enormous creatures will spring completely opt 
of the water, and another of their diversions consists in immersing the whole body per¬ 
pendicularly and flapping their immense (ails on the surface of the water, so as to pro¬ 
duce a sound that may be heacd at a distance of two or three miles. 

The Greenland Whale is found in most parts of the Arctic Seas; hut its exaefS 
limits ai-e not known, as it has probably often been confounded with the other species 
of BaUena. The fishery, as it is termed, is now principally carried on in Baffin's Bay, 
and almost entirely by the English, who are calculated to have a capital of at least a 
million sterling embarked in this enterpri),e. The ships reach their stations about the 
end uf April, and immediately begin looking out fof Whales. As soon ns one of these 
croatnres is perceived from the mast head, the boats, of which each ship carries six or 
seven, are lowered and manned for the pursuit. When one of them arrives sufficiently 
close to the enormous animal, the harpooner, who stands at the head of the boat 
plunges liis weapon into its body, and the rowers immediately back out of harm's way. 
The Whale divet down immediately with such velocity that, when be has taken a 
perpendicular direction, he hss been known to fracture the bones of his head against 
the bottom at a depth of SCO yards; but more commonly ho makes off for the shelter 
of an ice-field, dragging. V>ut with him tl)e line to which the harpoon is fastened, nnd. 
this pacses so rapidly over the edge of^the boat, that it is necessary to keep it con- 
stantl 3 ^wet to prevent ignition. The lines oie usually about 4000 feet in length, but 
the whale* often takea out three or four times this length of line. The woundjcd Whale 
usually remains under*water for about half an hour, but sometimes much longer; and 
one instance is recorded in which the creature was an hour and a-half before coming 
up to breathe. On his reappearance, he is again attacked with harpoons and spears, by 
which he is «soon despatched, the destruction of one of these monsters, of the deep 
rarely taking much more than an hour. The body is then towed to the ship's side, 
where the process of jifenitny, or cutting off the blubber and removing the baleen^) is 
performed, and when this is completed, the carcase is left to the tender mercies of the 
White^Bears, Water-fowl, and Sharks. 

But the European whalers are not the only enenyes of thi^ inoflhnsive creature 
oeen^he savage natives of these inho^itable regions do not fear to attack it in their 
dknil b ats, and with none of those appliances which in the case of EuropeaiM oertoiiily 
diminish, aIthouj(^ they do not destroy, the chances of danger. 

Thus the natiTCS the Aleutian Islanda paddle close up to tl^ Whale, end plunge 
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a spear into hfs'body beneath the anterior limbs, when, if the weapon penetrates to a 
sufficient depth, the animal Is anre to die in {wS or three days, and his body is then 
thrown upon the shore by the wares. In this emy, hcfWcver, a great unnecessary loss 
of life is inflicted, for a large (Mroportion of* the Whales wounded are never aeeh again* 
In the year IflSl, we are told that out of 118 Wholes mortally wounded in this 
manner, only forty-three were recorurCd. • 

The blubber covers the surface of the Whalo to a thickness of from eight or tea to 
twenty inches, and that of a large Whale wilt weigh about thirty tons, f^imishing 
from twenty to twenty-five tups of oil.. Whales have been takSn which gave thirty 
tuns of oil. This is worth on an average dB30 per tun. The number of Wholes has 
been rapidly diminUhing of late years,* and the whalers have, in consequence, been 
compelled to extend their voyages to a higher latitude, a proceeding which, of course, 
increases the peril of*tho undertaking, whilst the results become more and mure uncer*« 
tain. IfevertlivleBS in the year 1650 the quantity of oil, blubber, and spermaoeti 
imported into this country was no less than 21,328 tuns; but this, of course, includes 
the produce of the southern whale fisherres. 

The whalebone, or baleen, is also an flnportant part of the whale. The longest 
laminsB in a large whale usually measure about twefvo feet in length, but they are 
aometimes found no less than fifteen feet. The whole quantity obtained fiom one 
animal weighs sometimes as much as a ton and a*half, and it is worth about £160 per 
ton. The number of plates is usually about six hundred, but largo individuals have 
been found with eight hundred plates of baleen in the upper jaw. , 

To the natives of the inclcn|eat regions of the nor^ the Whale is a still more 
important animal than to Europeans. They not only use the oil fur lighting and 
warming their dwellings, but also drink it with avidity, and both the blubber and the 
flesh arc favourite articles of food with them. Indeed, the flesh of a young whale 
when roasted and eaten with pepper and salt is said to be very good, and not unlike 
beef; but that of the older animals is black and coarse. From the intonul mem¬ 
branes the Esquimaux prepare some of their articles of clothing, and 'also a 
acmi-transpaTent substance which serves instead of glass for the windows of their 
dwellings; and the bones and baleen are also applied by them to various useful 
purposes. * , 

The affection of the female for her oHipring is most extraordinary. l%e young 
Whale when just born measures from ten to fourteen feet in lengt^, ond for a 
twelvemonth or more after its birth it remains in close attendance upon i& mother. 
It fumishes but little oil, and the whalers, thercftirc*, do not care to take It for its own 
sake; hut as it is easily harpooned, it is frequently struck in order to attiact the 
mother fb its assistance. Mr. Sooresby gives an interesting account of tbe devotion of 
' the parent to its young under these circumstances. Ho says—** In Jiihc, 1811, one of 
Ay harpooners struck a sucker, with the hope of its leading to the capture of the 
tflother. l^resently die arose close by the ** fast boat,*’ and, .seizing tho young one, 
dragged about a hundred fathoms of line out of the boat with remarkable force and 
yolocity. Again she arose to the surface, darted furiously to and fio, ff^qiiently 
stopped short, or suddenly chaftgud her direction, and gave every possible in^mation 
of extreme agony. For a length of time* she cotitinued thus to act, though closely 
pursued by boi^; and, inspired with Courage and resolution by her concern for 
her offitpring, seemed regardless of the danger which athtdamded her. At length, one 
of ihe boats approadlied sb near ttot a harpoon was hove 'ht her. It hit, but did not. 
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atUtoh itself. A second harpoon was shruok; this also failed to penetrate; but a thira 
was more effectual, and held. StiR did not attempt to escape, but allowed oUiier 
boats to approach; so that in h few minutes three more harpoons were fastened; and ^ 
in the course of an hour afterwards she was killed.” Our author seems to regard it as, 
an act of barbarity to kill a creature at the moment of its exhibiting this excess of 
maternal affection, which, as he says, would do honour to a rational being; but hii 
iustifies the practice by the consideration of tho great v^ue of even a sinf^e Whale, 
and the dangers to which #he men expose themselves in the pursuit, from whlc^ be 
argues they can scarcely be expected to al^ow feelizy^s (9f pit^ to interfere wita the 
object of their voyage. \ 

Occasional specimens of the Whale have ^en stranded upon our northern oo^ts, 
but always in a pour condition, which showed that they had wandered far from their 
native seas. f " 

The Southern Whale (B. awtralis) has the head much smaller in proportion than 
the Greenland Whale; in the latter, tho heed forms nearly one-third of the length of 
the body, whilst in the Southern species it is not more than one-fourth. Its size ia 
•nearly equal to that of its northern relktive, the usual length being about fifty feet, 
although specimens of seveifty feet long have been mentioned. According to the 
Japanese, however, the large Whales of this species attain a length of thirty metres, 
or nearly a hundred feet; but this is evidently an exaggeration. The Southern Whale 
is an inhabitant of l:he groat Southern Ocean, where it generally keeps near the coasts^ 
and in rather sl^allow water, extending up the shores of the Pacific to Japan and 
Kamtschatko, and on the ^tem side. of America ^as far as the United States. It is 
also abundant on both the shores of the African continent. The females visit tho bays 
on the coasts frequented by them in the months of June and July, for tho purpose of 
producing their young, and it is thou, that they are taken in considerable numbers for 
the ^ke of their oil. The principal fisheries are on the coasts of New Zealand and 
South Africa; but from the victims being always of one sex, their numbers are rapidly 
diminishing. ' 

-x Tho Batanopt^a, or Fin-backed Whales, are distinguished from the preceding by 
the possession of a soft dorsal fi n. They are also characterized by the shortness of the 
plates of baleen, which in animals of the same size do not measure twice aa many 
inches aS those of the Greenland Whale rio feet. Their food ia of a more aubstantid 
nature f bap that of the true BaUana, consisting almost entirely of small fishes. The 
largest Species is the fialanoptera Boopsy which is known to measure sometimes as 
much as one hundred feet in length, and is probably the largest of all known animals, 
living or extinct. Another species, the B. mmeultity an iuhabitant of the Mediter¬ 
ranean, occasionally attains a length of nearly eighty feet. Not withstanding their 
vast bulk, theSb Whales furnish comparatively little oil; and as their great activity 
renders their capture a matter of danger and difiScalty,^they are generally avoided by 
the whalers, although- the species are found abundantly in motst sou. The 
qieeies, commonly known as the Fin-flsb and the Jtorqual {fi. botyts), occurs not 
unfreqtiently on the British coakts. 

The second family is that of the or fi^erm Whale s, which are distin- 

^l^ished from the true Whales by the aSsi y^'TO baleen flat sa in tho palate, and the 
presenoe of from #)rty to fifty QQni^,.tgeth.iB ia^ shorter an d 

narrower ‘^i^‘ upper jaw, so that wnen the mouth is olosed it is comnla telv 
an«ir>aA^ .ijiy. iippar lip. ^e teeth fit into cavities of the up per ^a w« which. 
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although not quite destitute of tqgjyhi poaeesee^ these organe in n very 
condition, and concealed in the gums. The hcadrea in ^e true Wtiales, ia of enor¬ 
mous aiae, forming about one«ihtrd of the eutire^ength of the animal, «id its form is 
exceedingly remarkable. It ia neferly eyllndrisi^ Igd singularly trunentod in front, 
and the blovl^e . inatcad-of being nlaced^on the ford>ead. ia aituoted on the anterior 
Mrtion of ^ia iriihiMtse snout. The manf of thiaj^ jpart o^ the head ia no^ oompuoi^of 
bone, but of a sort of oa rtjlaginpna enrelope, ^ontuning an oUy fluid, which hardens 
by exposure to the air, an^ in thU state ia well kuo wn m This substance 

is *lTtn riifir~iHHbirTntfh tH bliihhrr • 

The only well known species of this family is the Sperm 'Whale, or Cachalot 
(Phj/sel er tnaeroee phahu), which is very generally distributed in all seas, but prin-' 
cipallylm^Those of the Southern Hemisphere. The male ia of immense bulk, usually 
measuring aboq| sixty feet in length; and specimens have been met with no less than 
seventy-six feet long, and thirty-eight in circumference. The females a/e much 
smaller, usually measuring from thirty to thirty-flve feet in length. 

The Sperm Whales inhabit the deep water, and very rarely approach the land. 
Their food consists principally of Cuttle fisltes, which swarm in great profusion in the 
southern seas. They usually swim in flocks, called tJhoofs and pods by the whalers, 
conaisling of from twenty to fifty females and young, accompanied by one or two old 
males, to which ihe soamen give the name of bulls. They are taken in great numbers, 
as the oil obtained from their blubber ia the finest of the animal oils, and is much 
used fur burning in lamps, and the oily matter from tho head (sf^maesli) is also of 
great value, both as an ointment,, and fur the manufactuj^c of candles. Another sub¬ 
stance of still greater value, obtained from tho Sperm Whale, is the well-known 
perfume called Ambergris. This ia a morbid concretion formed in tbe intestine of tbe 
Sperm Whale, either in tbe stomach, or more probably in the gall-ducts, as ib its 
nature it appears to resemble u gull<stone. It forms masses of considerable siae, 
sometimes as much as thirty or forty pounds in weight; and is usually found floating 
upon the surface of the water, probably disengaged from tho decuni\)osing body of one 
of these monste^ Tho whalers rarely seek fur it iu* the intestines of tbe Sperm 
Whales which they kill, although its value ia about a guinea an ounce. It has the 
singular property of inci'easing the power of other perfumes when mixed with thfwi^ , 
and it is for this purpose that it is pi incipall^ employed. * 

'Valuable as these creatures are their pursuit is attended with danger fully equal 
proportion. They arc harpooned from boats in the same way gs the true Whales, and, 
like these, frequently use their tails as most formidable offensive weapons; but in this 
case the other members of the flock will often come to the assistance of their wounded 
comrade^ and thus add greatly to the peril uf the boatmen. There are eases on record 
of men being struck out of tbe boats and killed by the powerful tails of Aese creatures; 
and in other instances the Wholes have been known to rush against the ships with 
sScb vitdence as to spring leaks, which have caused them to sink within a few hours. 
The Sperm 'Whale occurs occasionally in the British seas, which are also inhabited by 
what has been regarded as a second species, to which the name of the Higb-flnn^ 
Cachalot (P. T«n*oi) has been %iven, front' the great dev^pment of the dor^ fin, 
which was compart by Sibbald to theemast of a ship. The distinctness of this 
species is denied by many naturalists, but Hr. Bell thinks there is good reason fiw its 
relention. 

The doming tbe third family of the Orts, or true Cetacea, 
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u $tioacedutioguuhablo from tlid groat Wliales by tb^ uora prripnrtin i^i^iiigia eo f 
^ hay^t irhich nasally ' 

« f. forma about one^aevostih , 1 , 

1*^ ' * * of the total length of the 

^ ^ animal.- Hwfwinofthe 

body oonaequently be- 
. v ^ — V cornea more.regulMlyJ^* , 
""' " ^ f lik|S than in the preceding 

Pif. S27«—£ke.forpoiaa<<fSttO(M»a«e>wK^tt). ^ • fanfiliea, and the |tg<rl are 

f<$r the moat part armed with Tuiini^i 0 |||a,f!p pi^ri tauth. Thia family includes num 4 'r(ina 
apeoiea, which are found abundantly in all pa/^ of the globe, many of them enjoying 
a tolerably wide geographical distribution. They arevuaually far inferior in size to the 
gigantic creatures belonging to the preceding families, ten or twelve feet being their 
ordinal^ length, although a few apeciea attain a length of thirty feet. *Thcy are active 
creaturoa, and generally live in considerable flocks, swimming and playing on the surface 
of the sea, and sometimes leaping quite out of the water. Somo of the apeoiea 
appear to find great pleasure in swimming^about ships, and generally accompany them 
for a considerable distance, wh6n their gambols afford a good deal of amusement to the 
passengers on board. The ancients were well acquainted with this habit of the Dol¬ 
phin, which they regarded as, in an especial manner, the friend of man; and the 
writings of the poets of antiquity abound with allusions to it. The food ctf the Del- 


phinldffi consists <|lmost entirely of fishes and Cuttle-fishes. 

The commonest species iq the well known Porpoise (PhoeatM wntmuni^, which is 
found abundantly all round our coast, and occurs in all the European seas as far as the 
icy regions. The Porpoises pursue the Herrings, and other fish that swim in shoals, 
with groat avidity, and not un frequently advance far up our tidal rivers in pursuit of 
their prey. 'I’heir length is from four to eight feet, and when in the woter they present 
ft considerable I’cseinblance to large bluck pigs, whence they are frequently called jSm- 
iko ^4 and Hog~f»h, ‘ The name of Porpoise is also said to be derived from the French 
/bre-putwott, or Aog-fish; th^ German Meerschmin has the same meaning, and the 
French name XarsTuin is evidently derived from some old Teutonic fori^of the same word. 
Ift places where the Porpoises are abundant they are often caught for the « m k e of the 
•oil which they afford; their flesh is also v^ten, and all the other species of the family 
ftre occBSiopally taken for the same purposes. The Grampus {Phoema Orea), another 
British B^‘cio3 nearly allied to the Porpoise, is of a much larger size, measuring sumo- 
times no less than nineteen feet in length. Zt is a voracious animal, feeding nut only 
upon fishes, but also upon the smaller Cetacea; there appears, however, to be no rea¬ 
son for putting any faith in the accounts of the oldur naturalists, who accuse tUe Gram¬ 
pus of attack!^ the Whale in flocks and woirring him to death. 

, The Zhmnd-headed Porpoise {Photana meltu) is another large species, which is 
remaritable fur its exceedingly gregarioii-i habits,^ahd fur the strong attachment mant- 
featcd.by the different members of the flocks to words eiaob o&er- This species usually 
meaiarA about twenty feet in length, but specimens base been eeen of twenty-four 
^tlo|4g. It is uistinguished by its very convex rtfimded head- It occurs in the 
northern seas in vast flocks *, Mr. Bell reoords one of these which was run ashore in 


Iceland that oonaiBbed of eleven hundred and ton individuals, 'hnd as many as seven 
hundred and eighty hsve been eapturod in one shoal in the Shctlunds. In the capture 
of thesi^lhuihsls thiu boatmen are greatly aasiited by the stroi^ inatinet which prompts 
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(be i^o^ues to follow ong inother like a flock of aheep; ao that when the leoder of 
the haa ran upon the beach, all the real ite pretty sure to follow hia ezamplot 
To di'iae them on ahore al^ the boats in the laeighhooihood go out and surround the 
ahoa], upon which they gradually close until their fictiina are diiten on diore', where 
tiney are quickly despatched; and the sfla is frequently deeply tinged with blood during 
one of these massacres. The helluwingwof the animals are also described as fttarful. 
The Shetlanders call this Poipoue the ** C^ing Whale/' the meaning of the former 
word being “ driving.** • 

Nearly njlied to Ao Oa*in|^Whale ij the Beluga, or White lli^ale {PhoMma /raeas),. 
a northern species, which measureA from twelve to eighteen feet in length. Whan 
adult it is of a white colour, sometimeiPwith a yellowish or rosy tinge. It feeds on 
fish, and its flush, which is said to bo very good, ia eaten by the inhabitants of tho 
northern coasts. It*Is very rare in the British seas. 

Tlie True Dolphins have the snout produced into a sort of rostrum, which is sepa¬ 
rated from the forehead by a transvciae depri’saion. Tho beat known species is the 
Common Dolphin {Delphtmn Delphiti), which abounds in all the seas of the Northern 
Hemisphere. It measures six or eight foel in length, and is one of tho moat active 
apeoius of the family. This species, as already stet^, is noted for its fondness for 
accompanying ships in considerable flocks, sporting upon the surface of the arater as 
if for the duketatiou of the beholders. It is said that in these gambols speoimons 
have been known to leap out of tho water to such a height as to fall upon the deck of 
a ship. • 

One of the most remarkable ^eciea is the Narwhal, Of Sea Unicom {Monodon mone- 
eeros), an inhabitant of thu northern seas, where it grows to a length of about fifteen feet 
in the body. The jaws of this animal nre quite destitute of tho ordinary conical teeth ol 
its allies. The male, however, is fiiraished with an extraordinary horn of great length, 
which projects fmm the centre of the upper jaw, and ia in fact one of the incisor teeth 
remarkably developed, the other remaining concealed within the jaw. It forms a long 
straight poii.ted pole of ivory, the surface of which is spirally twisted throughout; 
ita,lcngth is usually six or seven feet, but in some insfances it has been known to he 
ten foet long, l^ike the tusks of tho Elephant, it grows from a permanent pnlp, so 
that it continues increasing throughout the life of the animal; and although only onei 
tusk is usually developed, instances have oosurred in which both had attaint a nearly 
equal length. The tusks are also sometimes developed in the females. This refhaikable 
oi^n is probably a weapon with which the male Narwhal is enabled to defend the 
females under bis care; and, when proptdled with the utmost force of his powerful 
body, it must render him a most formidable opponent; indeed it is said that the 
Narwhal has sometimes driven his tusk deep into ^e timbers of a ship. The food of 
ibis species consists of MoHuica. * * 

Amongst the numerous exotic species, which resemble their nortiiem allies in their 
general bshiti*, we may notino one which is remarkable for living wholly in tho fredi 
waters. This is the Inia an inhsfbitant of the great rivers of South America, 

where it is found at a great drstanoe from the sea, and in situations which the inter¬ 
vention of cataracts would prevent its trsschihg if it were a native of the saltjrsters* 
The females uswtlly measure six or seven feet in ksiigth, the males twelve or fourteen* 
They swim in small shoals, pursuing the fishes with which the Scnith American rivers 
abound, and are in their tom captured by the Indians for the sake of the oil which 
th^ furmsh, . 



684 


THB sntENIA, OB HBBBTTOBOT7B OBTAOEA' 


The Gangetic Dolphin, or Soosonk ^Platmmta Omtget^^ is another species which 
ftvquents fresh waters; it occurs In the Ganges as far as that rirer is navigahle, 
but is most abundant in the numerOus mouths through^hich its waters pass into 
the sea. It is consequently adless strictly fluTiatUe species than the Amasonian 
Dolphin. ^ 

" In the oldest tertiary strata of Americsf the bones of a gigantic extinct Cetacean 
animal have been discovered, the dentit^n of which diffem so much from that of any 
existing forms, that^it has been regarded as the type o^ a distinct suh-order, the 
Zev^lodonta. The teeth are compressed and rfumished) with two rootSf whence tthe 
name Zeuglodm applied to the animal. When first discovered they were supposed to 
belong to some gigantic reptile, and the name of SatUosauma was given to their; un¬ 
known possessor; but the subsequent discovery of an entire skeleton has proved 
the Cetacean nature of this enormous ani&ial, which measured about aeveuty feet in 
length. 


SiTB-OnnEB II.— SlBBNIA. 


Ocnexal Chnxaetnn. —^The Heebi vorons Cetac ea, exhibit in some 

respects a considerable especially tb<> ygl^phawtii; 

they have indeed been placed in that order by De Blainville and some other geologists. 
The majoriry, however, following Cuvier, regard them as forms of Cetacea, with which 
they agree in their most important characters. * 

They nevertheless present several important differences from the Cete^ or Whale- 
tike animals forming the prepeding sub-order. Thus the are placed on the 

fropt of ^he snout in the same position a s in most orW Mjunmalia ; the na sal p |yities 
present of the r emarka ble arrangement which prevails amongst the typical 

Cetacea; and the nostrils are, cons equent ly, never emp ^jjiyed h^iy-.hnlAs. The 
qilp)fur> teeth, which are present in aU except one species, are furnished with, .hottud 
OSQuens, with trans verse folds of ename l, forming a regular grinding surface; and the 
jbeats. instead of btiing placed upon the belly, in the neighbourhood of the anus, are 
removed forwards' upon the breast, near the fins . The head is of moderate sixe, and 
more distinctly separated from the trunk by a neck than in the preceding sub-order; 
^the mouth is enciosed by the .AfAttflrBd>bBWtlas. 

All thitee characters point more or lesa^o an affinity with the Elephants; but the 
general form of the body, the ab^nce of _t]in innfririnr T Will nr the conversion (ff the 
|lll^ts^^.,hD]baint(».6pgi pnd the presence of a broad transversy ta^-fln At the hinder 
extromity of the body, seem to indicate a still more close connexion inth the Cetacea. 

The hones these animals ajre d gpaa a nd hpavy . whilfit those of the true 
xre UglH^yBuljattagy. The l^qa^t presents a most singular structure, its two*%urioles 
heing separatetH>y such a deep cleft that the organ presents two points, and appears as 

The Sirenia inhabit the wa shores, especially about the mouths of rivers, up whicn 
they sometimes penetrate to some distance. They feed entirely upon sea weeds and 
aqustio idsnts, and do not, as stated by some authors, quit the water to pasture on the 
shore. They are said fi'equently to support themselves m an upright positimi with ^e 
v^er' ^ut of the bttdy out of the water, when they are said to present a BOmew;hat 
h nma« appearance at a distance, the illusioa being assisted by the long whidesrs which 
ttiuslly from the upper lip, and the pectoral mamma of the females. It is 

thiyTipr^ Cuvier and many other naturaUsts, that the tividy imaginations of the 
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hade&t iiiarm«M raised upga this slight foundatioat all the wonderful stories of Tritons 
and Sirens,' ICermen and Mernuilds, that we meet with in the old writers.. 

liHwiilou .—In this )ab-order we have oily tii^o fsniUies. The first is that of 
the JHtjftiHidtf, which only indudes a single species^ the Rhyiina SkUtri^ or Noithera / 
Manate e, which, like the Dodo, has beooipio extinct, ^ut at a much nioi'o ruoent period. 
This singular animal was distinguished irom the other herbivorous Cetacea hy the § 
total a bsence of trim teeth. ,the only masticating organs which it pussussed being a- |f j |r 
of bony plates antRirimp ipj^jj-den one q|' which was attached to the 

palate, and the othei^to the Iqjver jaw.. The Rhiftina Stelhri nteliaured about twenty- 
fire feet in length and about twenty feet in girth at the thickest part. 'Ihe skin was 
of a very remarkable nature. The tnd) skin was not more than a sixth of an inch 
thick, of a soft texture, and whitish colour; but this was ounccalud bcnealh an fpiiiftf- 
raic ceSLt, which oM attained and was 

perpendicular bomy tT | ibea ap ^>) gQua U}. htur. Tliia epidermis was ot a blackish-brown 
colour, and very rough and strongly w'rinklcd on tho sides, so that it had no small 
rcsoniblance to the bark of a tree; it was so exceedingly tough that an oxo would not 
penetrate it without difficulty^. * 

This most remarkable creature was discovered in tie year 1741 upon ihe shores of 
an island in Behring’s Straits, on which Behring’s second expedition was shipwrecked 
its flesh formed the principal food of the unfortunate mariners who wer^ compelled to 
pass ten months ih that inclement latitude; but although surnmndud with everything 
that could discourage a man, one of tho party, M. Stcller, contrive*^ to prepare a most 
admirable account of the anin^al, which was afterwards puhlifehcd in St. I’etersburg, 
although the author did not live to superintend tho {/(iblication of his troatise. Di 
honour of this indefatigable observer, hia name has been appended to the animal of 
which he furnished such an excellent account, and contains sll wn shall 

know of it, as the islands near which it occurred were Wafirtgl^wards viaited hy 
numerous ships in pursuit of the Sea Otters which almundcd tllOlh^''afnl 'ftIh'8HSVs 
killed these large Cetaceans in such numbers, for the sake of theirffiesb, that it it laid 
the last Rhyiina was destroyed in 1768, within twenty-seven yeafs of the first dis¬ 
covery of the species. The only remains of this animal at present known consist of a 
skull, and a few other fragments, in European museums. * 

The Ma^00, or Sea Cows, are always furnished vhen*^;; 

young wit^'lwo incisor teeth ^Q ; the latt4>r are permanent in (pie genus 

(Salicore)f but out at an early period in tho other (Jfanatui). The siir^ is always 
more or less covered with scattered bristles. The habits of these animals, w hich are 
peculiar to the tropical seas, have already been described under the uharaeters of the 
aub-ordhr.. 

In the true Manatees, or Lamantim (XanataM)^ the n|9lMLt<8Qtb.Wary in number 
from eifcht to twelve on each side of each |lw, and the eaudal fin is of a rounded form. 
They arwoonflned to the Atlantic Ocean, two species uitiahiting the American coasts, 
and one occurring on the west coast of Africa. .The largest species {M. lutirostrii)^ 
which inbabiti the Gulf of Mexico, and extends as far as Fierida ond tho Indies, 
measures fourteen os fifteen feet in lengthy and is said even to attain a still la^r siae. 
The Afirican spemes (If. mi^aUnm) do^ not exceed eight or nine feet.> Tro Sel^ 
Amerioan species (if auttralk) ooeura about the moutlia of the great rivers of 
continent, and usaally measures nine or teR'feet in length. All the species ocottr in 
oonsideraUe ahondanee^ and are punoed widt ayidity hy the natives of thd n^peetiife 



THE DUOOKG—^THB fAOBTDEElCATA. 


oountries on whose coasts they IWO) for the sake of thdrc flesh and^ oil. Humboldt 
states that the flesh of the South Arfienoan species is exvelleitt, andihrnishes a most 
Wetoome article of food to the lEtoniCn Qatholics of Biazi/it as it is regarded by the 
Church as a fish, and may oonse^ttently be eiUen on fast-days. When salted, and dried 
in the sun, it will keep for a whole year. The oil of this species i§ also excellent in 
quality, and quite free from smell; its skin is cut into harness, and frequently also into 
whips, which are much dreaded by the tyifntunate slaves in those countries. 

On the east coast of Afrins, and on all the sho res of ^he India y Ooean^ the pls|boj o f 
fee ManatO fiff jiv thi^ {Kalieor^ eetaoM)^,in whiohW Budatg aM hever 

more than j^gg^ on each aide in each jaw, whilst in old animals their number is ivdpocd 
to two. The form of the u pper jaw in thia animal is very remarkable; it is l^iii^ 

teeth (Fig. 8). The %i|i ^ qptchp.d. In im habits the Diigong ree^bles the Uanutecbt 
but it exceeds these animals in size, full-grown individuals measuring eighteen or 
twenty ieet in length. It is found on the coasts of the Indian Ocean, espeuially 
amongst the islands of the Eastern Archipelago, and on the north coast of A.usti'aiia, 
where the natives kill them in considerable numbers. Westwards it extends to the 
Bed Sea and tho east coast of Africa, but it does not appear to be known north of the 
Eastern Archipelago, on the coasts of China and Japan. 

The skulls of several species of gigantic animals have been found in tho tertiary 
strata of different parts of the world, which are referred by Pulseontologists to the 
present sub-order., Amongst these we shall only refer to the remarkable Dimdherhun^ 
of which the skull has been fi^und on the banks of the^ Rhine. This animal appears to 
have been more than equal to the Elephant in size, and like that quadruped it was 
furnifeed with a pair of long tusks; but these projected from the end of tho lower 
jaw, which is curved downwards at a right angle to tho body of the jaw; the tusks 
were thus directed downwards, and it is supposed that the animal employed them to 
support his head upon the shore. The molar teeth are broail, and fumiahud with 
notched transverse’’ridges; and tho nasal cavity is of very large sizas in tho 
. Elephant; from this and othet** ciroumstances it is supposed that tho JHnothenwn was, 
fbmished with a short flexible trunk. 

ks 
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Oluuraotexa. —With the Fochydermata we c ommen ce the series of 
Ungulate^or Hoofed Q^updrupeds, and this order may be dufineTas including nil the 
” TJngulata, which do not ruminate, and have more than one hoof on each lug. It con* 
sequently includes a great variety ot forms, some of which, indeed, seem to have very 
litUe to do with the resf, but in many oases the apparent gaps between ih« different 
families sore filled up by the fossil forms, which show that it wmihl be dtffioiilt to 
arrange them otherwise than in a single gnuip. Tiut multiplicity of forms, however, 
renders it almost impossible to give positive characters for the group. 


i We have already mentioned that each foot is furnished with tiiprn nvift 
* and that Eie animals do not nimin ate. The most striking character is the 
usually n aked dri n with which they are covered, and friim this the name given tn^o 
wflw is derived. The mouth is almost always fiimishcd with all thtw tee th ; 

and the and adapted for g rindin g the vegetable matters which con- 

aritNio the principal food of all the speoiea. ' ‘ 

..(*^^'E||p|^erinata are^ for the most pari, inhalAtaiita qf. the war mer roid ons of 
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the otnh; iHfiy are genemiljr of moderate or lar^ aise, only one my tlMtrant family 
being oompoeed of email anironV * 

ntvialMUi >>‘ProfosiNir fTegner dieidee the Paohydermata into three great aeo- 
tiona->the AnindHetyta^ the Zityadtetyfa^ and the Lahj^unyuM, The A mwiaetyln are 
dietingniahed by having the ht wifg arranaai in a eingle aeriea round the bottom of the 
foot, and the animale walk upon t|) | y fciot. The ekip ia uaually Thia 

group inoludea four families^ ^ 

The first of these ia that of the Ettph«nHdee^ including the Rephanta, the laigeat of 
existing terreacrial Mlmmafia. • Theae Simula, aa ia 
well known, are diatinguuhed by the poaaeaaion of a 
l opg trunk, or prohotoia, which serves ttiem in place 
of a hand, and enaUea them to perform many ex¬ 
traordinary feata, whtSh have excited the achniration 
of mankind from a very early period. This proboscis 
consists of the nose, which ia produced into a long 
miiBOular tube of groat flexibility, and furnished at 
its extremity with a finger-ltku process, nrhich adds 
greatly to its power of picking up small objects (Fig. * 

328). The s kull b very large, but a great deal of its 
bulk is due to the enormous thickness i-f the bones of 
the cranium, the cavity in which the byain is lodged 
being of comparatively small ^e. Th ese bon es, 
liowever, are noj. sojpi, but their ^interior is occupied ^ 
by lart ^o cells pUlM %V hy which means the 
enormous skull b rendered sufficiently to bo 
no burden to its possessor, at the same time that its ^ 
greatly increased surface affords the apace required 
for the attachment of the powerful muscles of *< 

the proboseb. The lower jaw b also of immense Fig. 82&.ths Indlsn 

The dentition of tho Elephants is of a very remaricable nature. The upper ^w 
bears a pair of tusks, which often acquire an immense development in the males; they 
spring from the intermaxillary bones, and ant, thorefore, to be regarded ae ^preson- 
tatives of the incisors. They grow iVoni a permanent pulp, and eontinue llicreaae 
; in sixe during the life of the animal. The incisor teeth are wsiuing in the lower jaw, 
as are abo the canines in both jaws, and tho only other teeth possessed hy this great 
quadruped consist of two molars, of a most reiiiarkaldts structure, on each side of each 
jaw. Tlicse teeth are of a very large sixe, and of a quadrangular form. They consist 
^ ♦iio ordinary substance of teeth each e pftqd 

”1**^ % “TWBIiHilii IlH r**^-*^**** into a mafv by a mateiimWter rhan eithor 

oMie otbnEiCidl^ the ccuten t. The form of tlieee transverse plates of dentine and 
enamel vams greatly in the different species. The formation of the molar teeth, lika 
that of thq^osks, b going on as long os the Elephffiit lives,' but with thu difference, 
whilst the s hedding aof ^e pulp of each oon- 

tiuues adding matter to its base with out any cha ng^ ih the cose of the iQolm*^ it is ft 
anooq^ipn of that is pro^noedT the | inMinp- gradually 

wpda, Ijo take tha.. nlaiw nf ihoai^ whiah heeitS«SI^ Hy uia, and oast tM m 

unserviceable. 
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The Elephants are large, nn^fleldy animals, supported upon legs of considerable 
height and of great thickness. The«fect are furnished with five flat, ^oofe . correspond¬ 
ing with the five toes which are distinctly recognizable in^e ^eleton, but which are 
completely concealed within the ^in. Tlje skin in the recent species is naked, with 
the exception of a few bristles iC particular parts, and especially at the tip of the short 
tapering tail, which is terminated by a tuft, m rather long bristles. The external ears 
are of large size, and hang down upon the sides of the head. The female possesses 
only two tea^. which are placed for 

The existing species of Elephants are now confined to the tropical parts of Old 
World, but at a period immediately preceding that & which the earth receiyt^ its 
human population, gigantic quadrupeds belonging to this family inhabited the northern 
parts of both continents, and the retnains of one species, the' Mammoth prjlfm- 

prHius), occur in such plenty in Siberia, tl^at their tusks conBtitut^ an important.ar(|iole 
of commerce in that desolate region. 

or the recent Elephants only two species are known, the Indian (E. mdieiM), 
and the African Elephant {E. afrieanua). They both live in considerable herds 
in the luxuriant tropical forests, feeding entirely upon vegetable substances which they 
convey to their mouths by mears of their trunks, the total absence of cutting incisors 
rendering it impossible for them to graze in the manner of the ordinary herbivorous 
quadmpeds. With this extraordinary organ, as with a hand, the Elephant is enabled 
to twist the .herbage from the ground and to atrip the foliage from the trees, and as the 
diortness of its neck, and the conformation of its mouth prevent it from drinking in the 
usual way by iroifiersing the lips, it sucks up the water into the hollow of the trunk, 
and then putting the end of *^thi8 oi^n into its mofith, pours out the fluid which it 
contains. The water is prevented from passing back into the nasal cavi t^fta hy a 

The Elephant also frequently avails himself of this power of filling his 
trunk with water and again expelling it, to indulge in the luxury of a shower bath, by 
spouting the water over all parts of his body. ’ 

{ The Indian or Asiatic Elephant {Elepha$ indieus) has the forehead concave, tbeean 
of moderate size, and the dentine and enamel of the teeth arranged in transverse bands. 
The males of this species arc sometimes twelve feet in height at the shoulder, hut the 
females rarely exceed eightfect. Both males and females are employed in the East as 
"beasts of burden,—an ofBce in which thej exhibit extraordinary docility, especially 
when wg consider that the animals have been reclaimed from a wild state, as the Ele¬ 
phant very rarely breeds in captivity. Their sagsciiy, though generally over esti¬ 
mated, is certainly very honsiderable, and a good sized volume might be filled with 
anecdotes illuij|trative of this quality in the Elephant. The wild Elephants are taken 
by driving or enticing them into a strong enclosure, from which they arc relecsod one 
by one, hut only to be put into a still more disagreeable confinement. They are tied 
, with strong ropes to the trunks of trees, and left in that uncomfortable co^idition urtil 
starvation and fetters have tamed them. In the capture of the wild Elephants tlkj 
hunters arc always assisted by tame ones, which appear to tako a treacherous delight 
in depriving the others of their liberty. l%e females in particular wiU load the wild 
males with caresses, and thus by their blandishments seduce theay into osj^vity. 

Thc^frican Elephant (E. afrieanus) is confined to the southern putaef African 
.oohtinent. It is diHinguished from the Jisiatic species by the convexity of ite fore- 
jhead, the enotfDOUi else of its ears, and the lozenge-shaped arrangement of the dentine 
Ijuid ivoi^ in its molsr teeth. It was formerly trained in the some way as the Indian 
----- 
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Elepbaat, and wu undoubtefij^Oie species knowp to the Romans, but in the jnresent 
day it is never redaimed. It is, however, pursued with great eagerness by the 
•hunters for the sake of the tuftcs, whieh are of vei^ large size, sometimes more than 
nine feet long, and furnish a beautiful ivory * *• 

The Mammoth {Elephaa primijfenitu)^ of the extinct species, appears to have 
inhabited the most northern parts of the dhiatic continent at a comparatively reoent 
period, for the carcase of oneaof these animals eras found firosen in a bed of gravel at 
the mouth of the river Lena^in Siberia^ with the flesh in stibh a state of preservatien 
that it was devoured by the dogs and beavs. The skin was covered with hair, so that 
it appears that the Mammoth must havj lived in a climate much colder than that 
inhabited by our living species of Elephants. Vast quantities of the remunaof this 
gigantic creature have^been found in alluvial soil in Siberia; and the tusks, which 
sometimes measure eleven feet in length, ar^in such good condition that they are 
constantly used as ivory in Russia. 

The Mastodons, the remains of a gigantic species of which have been found in 
alluvial soil in Korth America, also belong to^this family. 

The second family of the Pachydermata is that of the Tapiridmf or Taping in 
which the nose is produced into a short, prohoaci^ and the ykin envee^ ipitb hair. 
The form of the heiikd is very different from that of &e Elephant, and the bones of rite 
akull are entirely destitute of those cellular exp^nsip na. which contribute so much to 
the sagacity of that quadruped's appearance. The AuR in the Tapirs is of a p acamid al 
form, somewhat l ike that of a Pi g; but the na(M|j^„hap^ are to give 

support to the muscles of the prpbosois. The jaws are^ully fhmished with teeth; 
there are six incisors and two small canines in eadi jaw; uppor jaw has seven and 
the lower six molars on each side. 

The ^ara i n the Tapirs are small, upriaht^ and of much the same form as in the 
Pig; the neck is high , and furnished with a sort of stiff mane; the akin is clothed 
with short close hair; the tail is very short; and the fore feal are furnished with 
and the hinder with., three aU distinctly separated and terminated by nail*like 

hoofs. * 

In their form the Tapirs are not unlike Pigs, but their legs are considerably longer. 

They live in the moist tropical forests, generally rieejdag during the day in the 
thickets, and wandering forth at night to feed#n gntss and other v^^ble ms^tanoes. 
They are also fond of the water, and swim well. • • 

Three species of this family are known, of wldch two atq^ inhahitaniB of South 
America, whilst the third is a native of Sumatra and the penhMuh of Malaoea. The 
best known species is the common American Tapir {Titpinnm which occurs 

in all pasts of South America, from the Istlmms of Panama almost to the southern 
extremity of that continent. It is a large animal, measuring aa mnoh Sk six feet in 
4engrii* and is of an uniform brown oolomr. It inhabits the fmests, always in the 
nei|hbourii^ of vfater, in which it delights to bathe, frequently rdling in the mud 
Ptg . Iia unfrequented districts it is srid tc move about in the day time; but in 
* riic neighbourhood of human habitations it is more cautious, and rarely leafes ils 
resting-place except aV night, ilt frequently breaks into the cultivated groui^ in 
large herds, when the destruction caused by the trampling of so many heavy feet is 
often very serious. The Secrnid South Am^can species (Tapiriu villonu) is but little 
known; it differs firom the preoedihg in the great length of its hair. It is fl>und if^on 
the Andes, at a considerable elevation. 
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The Eaatera Tapir {T. J>icolor\ ie a larger ammal t&an either of the Amerioan 
species, measuring sdven or eight ^e^ iu length. It is remvkable from its colouring,— 
the p<;>rtiftn and the legp being black, whilst a lrthe hjtuier parts of the body ' 

are white. In its habits it appears to resemble the other species. It has only been 
found hitherto in Sumatra, Malacca, and B^eo; but from Chinese books and figures 
there is no doubt that it also exists abundantly in some parts of China. All the Tapirs, 
but especially the eastern species, ar£ of a gentle dispfosition, and may be readily 
tamed; in confinement they appear to be very indiscriminate iu.their food. | 

Nearly allied to the Tapirs, and intermbdiate be'cween these and the Swinb, is a 
remarkable ^oup of fossil animals, the remains of which are found abundantly In the 
gypsumjfbeds of Paris. In the form of the skull they resembled the Tapirs, and. as the 
nasal bones are strongly arched, they wo^ doubtless furnished with a short proboscis. 
The structure of the incisor aud canine teeth is also the same as' in the Tapirsbut 
the molafs were very different in form. All tho feet had three toes , which wero nearly 
equal in length. These animals form the genus Paleeoiherium of Cuvier; their size was 
sometimes small, but some of the species were as large as a horse. 

The Hippopotamidoiy forming the third family of the Fachydermata, differ from the 
two preceding families in the form of the muzzle , which is exceedingly thhJtAOd 
bhjgat. The bead is very laiye. but the greater part of its bulk is made up of the 

which are of enormous size when compared with the cranium. The lower jaw 
is of immense size and power. Both jaws are armed with tooth of the three different 
sorts, and some of these attain a large size. The incisors are four in each jaw; they 
are of a cylindrical pointed, f*rm, the two middle ondb are much longer than the others, 
and those of the lower jaw project forwards considerably. The Cftpi n sfl q i ^yB-veiy layg e 
Icvwey jaw ; they are always worn away at tho point by rubbing against one 
another. The molars are six or seven in number on each side, both above and below; 
they are of a quadrangular form, and exhibit at first numerous triangular tubercles, 
which, when worn down, leave peculiar isolated spots of enamel on the surface of 
the teeth. > 

The form of the body in the Sippopotamusy which is the only living species of this 

family, is peculiarly unwieldy, 
even amongst the Fachydermata; 
it is covered with a yer]t4luek 
alriTij which only bears a 
fe wjni stles upon the Ups and at 
the tip of the very n^ort tail. 
The lgg 9 are very and 

stout, and t he feet have fcnr 
each terminated by a hoof. 
The eyes and ears are small, o 
The only established species, 
the ^ippopotamm nn^hUtw* (Fig. 


_ 



Fig. 320.—Hippopotomtts (JJ. antpMMw). 


329), is exclusively an inhabitant of Africa, in many of the rivers of which continent ; 
it is t^erably abundant. It is a large aniinal, the males, acoonling to some traveUers, 
attaining a length of Ibarteen or fifteen ieet It feeds entirely upon vegetable sub« 
stances, dropping the herbage and bushes on the bazikB of tha xivmrs, and occasionally 
visiting the cultivated grounds during the night, when, it does great danrtge. It 
passes moetof its time in ihe water, wh«re it swims and dites with great ease, and is- 
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said even to 'vralk at the of the water, pn shoroy they trot-hesyiljr but with 

conaideTable rapidity, and when two of them moe^ on solid ground they frtxjuently 
•fight ferocioudy, rearing up Ji.their hind feet, an^bking one another with great fury, 
80 that, according to African travellers, it i^ raro to ^d a Hippopotamus which has 
not some of his teeth broken, or th^ Bool's of wounds upon his body. When not 
irritated, they appear to be quiet and inoSbnsive; but a very trifling irritation is 
sufficient to rouse their anger, when they attack the offender most furiously with 
their teeth; and a Hij>popO|tamus which had been tonehed accidentally by a boat, 
has turned upon it and tom out several of the planks, so that it was with diffi¬ 
culty the crew got to shore. A Hippt^otamus has also been known to kill some 
cattle which were tied up near his haunts, apparently without the slightest pro¬ 
vocation. ^ 

The flesh of this unwieldy animal is said ho very good, and not unlike pork; it 
is in high estoem with the inhabitants of South Africa, both native and European. 
The feet, the tongue, and the tail are the favourite parts, and a thick layer of fat. 
which covers the riba is held in great esteem when salted and dried. It is called 
Zeekot'zpeek; the name given to the Hippopotamus by the Butch colonists being Zssdoe, 
or Sea-cow. The skin is cut into whips, which aro flighly prized, and the large 
canine teeth arc sometimes used to furnish ivory. Two specimens of the Hippopotamus 
a male and female, are now living in the gardens of the Zoological Society; the male 
was the first ever brought to Europe, at all events in modern times. 

A second species of llippopotamtta {H. aeneffalensta), inhabiting the ^vers of Western 
Africa has been described by some puthors; but its distinctness from the old species 
still requires confirmation. The fossil remains of several .species are found in different 
parts of the world, principally in Europe and Asia. 

A fourth family is that of the Rkinoeeridaf including the different speoies of 


Ehinoceros, which are nearly 
as bulky and unwieldy as the 
Hipp(q)otamu8, and, like that 
animal, are covered with a 
nnl ^gd sfe n. The skin, how¬ 
ever, in these animals, has a 
much rou gher exte rior than 
in the preceding familyi ^d 
in some cases is laid in large 




folds, which give the crea¬ 
tures a curiously shielded ap¬ 
pearance.* The 
anted' and trUneiilar. and 


jnttto the 

migiaflifafirt springs a single 

of Flf.5».--Twa.h«niediKhineMrea<*»ortl<(AA/»i<«fsrM. 

a solid mass' of homy fibres, Woomis), • 

supported' upon n broadPbony prdtubersnee of tim nose. These hmms are of ooiiyder-< 
able size, measuring freque^y two feet and a half in leogth, and sometines much 
more- .They are of an elongated oonical- form^ and usustiy iBore or. less onv^|4*)ttfih*- 
miade f hut in the British Museum there are two hoRM which aro eviWtly enrved 
the opposite direotum, and pvobaMy b^i^ed' to a ^jneies of which nothing Inriher ia 






m 
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at pieaeiit known. The 8Bme.oollee^piii contaias aiM»t]^ei<»lion, whidi is moreidinuieBt 
than uaual, and curved backwardaldmoBt iu a B(»iucircle; all theae have been deeoribed 
bf Dr. Dray {Proe.Zool. WHbn two boms ere j([reaettt| they are placed one< 

b^nd the other^ and the hinii|^'^ one is touch dunter than the anterior* Only two 
eorte of teeth, ineisora and nrolara, are foLnd in the jawSy and of these the fonner 
aometimea fall out hefore the animal is full grown. The miA ^rutiwy. 

The molars are usually sev^y in on each side of eadi jaw; their aurfiSDe 

ozhibita projeoting;- lunate rid|;8a. The body is very bi^|ky, and is supported upon 
short, strong legs; the feet have t^ ree, tofiS t whidi a^e oxdy indicated eztomblly by 
the hoofii. (t - 


These animals are found in the same regions of the Old 'World which are ial^bited 
by the Elephants; they live like them in the forests, and feed upon heihage and the 
leafy twigs of trees and shrubs. They appear, as a general rule,' to be pettoeable 
animals, unless irritated; but in this case they charge with great fury upon their 
enemy, holding the head down, so as to present the point of the horn towards him. 
They are generally hunted merely for'sake of sport; but the natives of the 
countries inhabited by them kill them whoa they con, for tbe sake of the flesh; 
walking-sticks of great beauty are cut out of their thick hides, and their horns are 
worked into boxes and drinking-oups; to the latter of which the eastern natiems 
attribute the power of indicating the presence of poison in any fluid that may bo 
put into them. 

Little more than twenty years ago only four living species belonging to this family 
were known, but the numl^cr has since been increased to seven; and Dr. Gray has 
very recently desoribod the Mortis of what appear to be two other species, distinct from 
any of those previously described. 

Of the seven species, two have only a single horn upon the nose, and both these 
are natives of the East Indies and its islands. The best known is the Indian Khi- 
nooeroB (iS, umcomM), which appears to be the species with which the ancients were 
best soquainted.^ ‘ It is a huge, unwieldy creature, measuring twelve or thirteen feet 
in length, and covered with an ezoesrively thick s k i n , which lies in broad folds upon 
different parts of the body. This is also the case with 'a second eastern ^leoies, the 
Javanese Rhinoceros (£. aonddSMu), which appears to be confined to the island of 
Java, in this species the surfisee of the eldn is covered with numerous pentagonal 
shieldaf which oonaritute rise cpidannia., 

Of oao (JS. is found only in Sumatra; it it 

distinguished from the other Indian species by the comparative ^ 

fiUtfaoe. Tbe remainder are alb inhabitants of Afrioa« and prineipally of the aouthem 
extremity of that eentinent, where they occur iu considerable abundande* ■'*The best 
known of these is the Bor4l6 (J2. bieamis, Fig. 330). The bones of Bweral species of 
this family have also been found in a fossil state. 

The division of the Zy gorfae/y fci, in which the feet are formed of two^i^llj^Ses 
available foiimlking, tad twe ldth ers placed at some little 

th^JQgck, includes only a single family, that of the SutAs, or Swjne, of wluch the 
comu^u ttgg may be ^eu aa an example.' In thescr animals tiie imsp, allihoug^ pos¬ 
sessing considerable power of motion, is net produced into a proboscis, nor is it swelled 
up into a blunt rotmded mass as in the HinpopotAmus, but,-rune in a *imfWrc oylin- 
drioal form to tim ektrrniity, where it is sudden ly^ trunc ated. The ^ is of a firm 
oaitiladi^ns nature, and is principally employed'm tussling up^|^ earih ln search of 
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rooli tad tthtr utioles of foqd<^ The ekoU is of a pyrsmidal form ud the atsal hoaes 

are not el^^ted as in the Tapka ^ bat the 
facial bodes are yery large in oompanaon with 
thesiraniuin. * The jaws are always famished 
the three\inds of teeth whilst the ani¬ 
mals are young, but the inclson are alwayt 
small, god in some cases fall out with inorease 
of age. The eaniis», on^the contrary, are 
always of lai^ siie, especiidly in the males, 
in which they project from the sides of the 
^outh; those of the lower jaw, from con¬ 
stantly rubbing against their fellows in the 
uppef, are usnally sharpened to a must acute 
edge, and eonstitute formidable weapons. The 
molar teeth vary from three to seven on each 
side in both jaws. The feet consist of f«;mr toe a. of which the two middl e ones are- 
oonsiderably longer and stouter than their fe’tows, forming a do yen hoof « 
the animala vgUi; the two lateral toes ere also furnithed with hoofs, but they are 
placed at the back of the foot at some little elevation from tho ground. One of these 
hinder toes is wanting in some oases, whilst monstrosities have orcurred with five 
toes, and others with a single hoof. Tho eyes are small, and the ears of moderate eiae 
and upright. The form of the body resembles that of onr ordinaiy swine, but if 
lighter and less bulky in the wild ypecies. The tail is rrifaer short and slender; in 
most oases it is capable of beihg twisted up into a sort of curl upon the mmp. The 
skin is covered with briatlaa . 

Pnli^ thft Pachyderraata of fhn pranading which ottly produee one m at 

tile atmo-«t two young at a birth, the Swine are very prolific, bringing forth frequently 
from eight to yoi ^»;»y oTiaa. The species are found in the warmer parts of bol^ 

continents, only one, the Common Hog (i$m ecro/ff), being feund wil^in ^e* temperate 
parts of tho Old World. They live in the woods and lArests, genordly in marshy 
places, and feed partly upon roots and herbage and partly upon animal jmbatanoef, 
snob as insects and thei pjj|jj| |t|^||^^ and even upon carrion. The femalea 

and young m^es but tise old boars are usually solitary* except 

during the rutting seas^i, pass in company with the fsmt^and dt this 

period they have tremendo,, ^b]3mts amongst themselves. , * 

The best known species It HtS Common Hog (Sk« Krofa\ whidt ie Ibniid wild in 
many parts of Europe, all over Asia, and in the north o^ Africa. It is slsoithe original 
of our tafbe breeds, and from individuals of these which have escaped firmn eaptivity 
tile Amsriean forests have been supplied with a numerous race of wild liogs. They 
feed at night, and often do immense damage to the crops cultivated in the neighltour- 
ho& of their abodes, rooting up all thw produce in ttmnh of food. In the autumn 
th^ find « plentiihl nourishment in the aeoms and beeeh mast whidi ftil from tho' 
trees. They are pursued with powerful dbgs,. and^ bunting the WHd Boar hashlways 
bemi a fevoarite sport in the coufttriea where they abound. Hie flesh is tupei^r to 
tbs* of the domestic swine. « 

Domestbstion has {wodueed an immebss nUntiiier of varieties in. this Hog, but ill< 
an esses it is a most valualfle animal. Its flesh is vwry good, and bears salting and> 
drying remuhably well; it femidiea sn abmhdaaee of Ikt, end both tits lestlMv mads 
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ftom its skin, and the bristles which cover it, are applied to many important purposes. 
Add to this, that it is an animalcessUy k^pt, and th&t^t thrives upon almost any 
description of food, and we shall f asily see that few our domestic animals are 
superior to it in importance. Iv this couptry, the Hog is rarely put to any use until 
after its death; hut in MinordE^ according to Pennant, he is employed>as a beast of 
draught, and is often seen in that island ^raking in company with the ass; and the 
same author tells us that he was informed by a Scotch minister that on his first going 
to his parish in li£orayshi|^e, bo had 8e& a cow, a sow, add two young horses, “ yoked 
together, and drawing a plough in a light sandy soil; and that the sow was tl^e best 
drawer of the four.” < n 

Several otlier species of the genus Sub art found in a wild state in India and the 
Indian Islands. Some of the latter and the peninsula of Malacca are also inhabited 
by a singular species of Hog, called th^ {Bahyrmaa' ai/urua), in which the 

UTOor canines are of great length, pnmpletply p- nrvod backwar ds 

in a semicircle. The object of this peculiar structure of the tusks is entirely unknown; 
some of the older writers tell us that the Babyrussa hangs himself to the bough of a 
tree by mean:) of these organs when he wishes to take a quiet nap; but the absurdity of 
this statement is very apparcut. The Babyrussa is of a lighter form and furnished 
with more slender limbs than the other Hogs; it is of a mild disposition, and its flesh 
is very good. 

Southern Africa posscssos several large species of Hogs belonging to the genera 
.Phaooeheerua anA^Poiamocharua. The former are called Wart Hegs, from their having 
a large fleshy protuberance on each check; they are of moderate size, but furnished 
with most formidable tusks.^ Tlio Potamoehari, instead of fleshy warts on the checks, 
are disfigured by a large bony ridge on each side. The bead, in both of these genera, 

' is large, and the animals have a most unprepossessing expression of countenance. 

In South America this family is represented by the Peccaries {Dieotyles), in which 
* the hind feet have only three toes, one of the hinder ones being deficient, and the teal 
is reduced to a mfcre rudiment. In form those animals resemble small Pigs, and they 
agree exactly in their hahitB>^with the Old "World species. They are, however, far less 
prolific, onl^ producing one or two young at a birth. On the back, concealed by the 
hair, the Peccaries have k peculiar gland which secretes a strongly odoriferous fluid; 
this is c*ut away by the Indians when t|^y kill a Peocoiy, as otherwise the whole of 
the fleeh yrould be contaminated. There are only two species, of which the commonest 
is the Collared Peocar]^ (Dieotyles torquatua), which occurs in almost all parts of South 
America, and even extenda into the southern parts of the United States. It furnishes 
an important article of food tob the American Indians, and may be easily domesticated. 
In a wild state the Peccaries are usually seen in parties of eight or ten. 'Shey often 
swim across *'rivers, hut as they are not active in the water they are easily killed in 
this situation by the Indians, who knock as many as they can cm the head and pick 
up their bodies when there are no more to be killed. .. » ' * 

In this section of the order we must also place the AnopMheritUaf a family of fonal 
Mammalia, which constitute a most remarkable transition from the Pachydermata to 
the Buminantia. They .-were of a more slender for |9 than thp other membms of the 
prese&t order, and were supported upon ^ng slender legs, which were terminated by 
two distinoUy separated toes, fumi^ed with hoofs like ^ose the Ruminants. In 
addition to these, some species h&d a th^rd small hoof at the hack of the foot. The 
dentition in these animals was of a singular nature,; they had six inoisor teetii in 
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each jaw, cm. each aide of which was a small canine tooth, and behind those seven 
moUn on each side; and ft is remaihable that the^molan came close to the canine teeth 
without leaving any intecval, an arrangcmen^ which, in the lining Mammalia, is 
peculiar to the human spcAes. The Anojplotheridm wore furnished with a long tail; 
in some species, indeed, this organ was nearly as long as the body. They were of very 
variable size, and appear to have livdfl in society in marshy places, as their remains 
occur in situations which evidently possessed this character. They are found in the 
older tertiary strata. * * 

In the Lammmfft^a of frofessor Wagner, with which conclude the order Pachy- 
dermata, the %t are furnished with flattened p ylaJastfl^it bftftf*! and the animals* 
composing the only family, that of the^yraeidcB^ included in this section, are certainly 
'very aberrant forms of ifto present order. They aro of small size, and in many respects 
appear to approach sthe diminutive Bodentia; but it is generally admitted amongst 
zoologists, that their nearest alliance is to bo found amongst the gigantic Rhimcerida. 
They are little Rabbit-liko animals, entirely co vere d with hai r, amongst which numc- 
rous bristly Their legs are abort; the anterior feet are composed otfejur 

toes^and the of all furnished with flat 

tirel y wantiT^g. The incisor teeth aro two in numbeg in the upper, and four in ^e 
lower jaw; they are large and sharp, and as the canines arc entirely deficient, the jaws 
present a superficial resemblance to those of the Bodentia, with which these animals 
were at one time arranged. The molars are seven in number on each side in both 
jaws ; they closely resemble those of the Bhinoccros in form and structure. 

The majority of the Hyracida arc found in rocky districts in Africa ; but one species, 
the Hyrax syriaeus, is an inhabitant of Arabia and Syria. It is the Shaphan of the 
Hebrews, incorrectly translated cony in our version of the Bible. They run about 
with great activity upon the rocks, among the clefts of which they conceal themselves 
upon the least alarm. They feed upon herbage and the tender shoots of shrubs. 

The Cape Hyrax {Hyrax Capenris), which is common at the Capo of Good Hope, is 
said also to extend up the east coast of Africa, as far as Abyssinia. It is called the 
DaosiCy or Badger, by the Butch boors at the Cape, and its flesh is sometimes eaten. 
It is the largest species, but measures only about eighteen inches in length. Another 
species, which also inhabits the Cape, is said to lodge in t^o holes of trees; it is from 
this called Hyrax, ar^r^; and Mr, Fraser has recently described a secogd arboreab 
species from the west coast of Africa undft* the name of Hyrax donidia. They are 
all very similar in their habits, and strongly resemble rabbits in this respcftt^jlrequently 
gambolling ip small groups in the vicinity of their boles, whilst, according to some , 
observon, an old male is set as a watchman, to give notice of the approach of danger, 
which jie does with a shrill whistle. In the Jewuh^aw, the Shaphan is said to chew 
the (md; and it seems not improbable, from the complex nature of tl^ stomach, that 
it may, like the Bangaroo, possess the power of regurgitating its food into the mouth 
to undsf^ a second mastication. 

O&DEB y.'oSounmrcnrLA. 

fkoMinS Cba 9 ns«toxa.-^This order has been estaldished for the reception of the 
Horse and its alliM, forming the s inglefamilv of J^^ Their mosl^striking 

character consists in the structure of only of a single toe, 

inclosed at its extremity in an mstire hoof. The stntctnre of the leg bones is much 
the same as in the generality of the MaipinaBa, exempt that the humerus snd femur 
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ttre comparatively short, and the bpaes of the whidi are mueh 

longer, are partidly ane h'y1ft«yd so that no rotatory motum of these hones ran 

take place. The bones of the oaspus t arsus are large and selh^ and resemble tboee 

of the other Mammalia in their gpnei^ arrangement. Beyond these we find aingje 
elongated metatarsal bone, the rsyre sentative of th e midd le toe; the remainder of tike 
metatarsal bones are either entirely dei^ i^ V or represented W slender bones, called 
gplint banet; but the whole weight of the animal is supported by the middle toe. This 
is completed by three phalanges, of whidh the l ast faars tKe single homy hoo f. ; 

The skull (Fig. 312) k of an elongated form , the j aws* being mii£^jK!Qi|aflj9d| and 
'the lower one especially of great size and power. Boihthe jaws are funushsd With 
six well-developed incisor teeth, small canines are also present in both jaws in the 
males, but in the females these teeth are usually quite deficiAt or rudimentary. The 
molars are mx on each side in each jaw;,their worn surface is* flat, and exhibits a 
complicated pattern of enamel, generally in lunate forms. Between the molars and 
tl^q yn; \ ynes there is always a great intervaL and it is this space that receives the bit ^ 
which that powerful and valuable animal the Horse is subjected to the will of his 
human master. •< 

Tho skin is clothed with haic, which is short on the general surface of the body, 
but usually attains a considerable length on the ridge of the neth, forming the flowing 
mane which adds so much to the beauty of the horse; the tail also, which is rather* 
short, is furnished with a tuft of long hairs. The eye is rather large and full, and the 
external ears elongated, upright, and pointed. 

All the species bf tho Equida^ or Horses, are originally natives of the Old World. 
Two species, the Horse and tho Ass, are well-known dbmestic animals, and have been 
under the dominion of man from time immemorial; they have been introduced into 
America by the Europeans, and immense numbers of horses, the prop^eny of individuals 
escaped firom seirvitude, are now found wild upon the boundless plains of the western 
continent. In a wild state these animals, which are purely herbivorous, live together 
in large herds, usually led by an old male; they are exceedingly rapid in their move¬ 
ments, and when' attacked defend themselves by kicking violently with their hind 
logs. The domesticated species exhibit a remarkable variation in size and colour, and 
all the species breed together with extraordinary facility. 

* The mpst important species belonging to this, family, and perhaps^ the most im¬ 
portant of all animals to man, is the Horse {Bqutu eabalhu). As a beast of burden 
and draught it is invaluable, whilst, unlike some other animals which are employed 
. for the same purposes, aifd whieii are confined to partioular regions, it thrives equdly 
wall in almost all parts of the world. The numwous changes induced in the different 
breeds by the circumstances of domestication, also add greatly to the universd value 
of the Horse; «tho swiftness of some varieties, the bulky strength of others, and the 
oombination of those two qualities possessed by some of the most important breedp, 
adapting them to the most various requirements. Hor kthu all, for, although in thit 
country we do not eat horse-flesh, it forms an impoxtant article of diet amongst many 
nations eYnn in Europe, and the milk of the mare is said to he a great luxuiy amongst 
the Tartars* ^ , 

The^mtive oountey ef the Hone a|»peaiia .to be Clsnti^ Asia, but thia ban 
been so long under the subjection of man tl^it it k at present very doubtful what may. 
have been the origmsl extent of knd inhabited by the speoies.' 4t a very eariy period, 
as appears from the B<mk of Genask, as well fs i|W their moanments, the l^yptiane 
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undoubt€dly ponessed nuiuerous Horses; but whetber these wvn indigenous to Hgypt 
and the neighbouring countne^ or whether diey^imra imported from dbroud, must be 
a matter of unomtainty. In the time of the Prqphet Ezekiel^ or nearly six hundred 
years ^before Christy we find ^e horses of I^pgarmahy^or Cappadooiuy referred to} and 
it appears from Tarious writers of antiquity that thes^were Mghly prised. Straboy in 
partioulaTy mentions that the Persians to^ pn annual tribute of fifteen hundred horses 
from that provinoo. Whatever may have been the original country of the Bonw, 
however, there seems every*reason to beUeve*that ..most, if not all, of the so-tmUed 
Wild Horses, even theee wM(fe range over the vast ateppes of Otntral Asia, are, fike 
those of America, the descendants of uuUriduals whidi have escaped from captivity } 
and it is certainly a hopeless task in tile present day to attempt the discovery of the 
particular district first inhabited by this valuable anhnal. 

The Arabian breed of Horses is one o^the most celebrated in the World. It 
extends from South Western Asia and Upper Egypt along the whole north coast of 
Africa, and it is from these that all the finest races of European horses derive their 
best qualities. Of all the latter the English horses are undoubtedly the best, the great 
care bestowed in breeding them having produced a raoe of blood horsM whsbh excels 
even those boasted Arab steeds whose pedigrees havi» been sacredly kept for many 
generations. Our Horses, for ordinary purposes, have partaken of the same improveo 
ment as our hunters and race horses; coach and cart horses, with an infhsion of high 
blood, being not only handsomer, but more serviceable than those of a lower breed. 
There are also several pure indigenous breeds of horses, which, however, are principrily 
employed in draught, and often nearly confined to particular districts. The horses on 
the continent of Europe are gr&tly inferior to those of our own country, although 
several of the breeds have been imported into England, and have contributed in many 
cases to the formation of onr different breeds. Amongst these we may mention tho 
German, Flemish, and Holstein horses, the last mentioned of which are very showy, 
and arc sometimes employed as coach horses. The true Spanish breed futnisbes fine 
horses, descended from Arabs and Barbs. • 

The Ass ( Eguus Anmu), the second well«knotm species of fhii fsndly, is found 
wild in tbe same parts of Asia as the horse, and it is here .that we find it make the 
best figure in a dopiesticated condition. In these oountries^indeed, the Asa uppean to 
have been generally brought into a state servitude at an earlier perioA than the 
Horse, and in the East, at, the present day. Asses are fer more common^ employed 
than horses, both for carrying burdens and for riding. Tho Ass in Arabiaj Egypt, and 
Syria, and, indeed, in most oriental countries, is regarded a/ a valuable animal, and 
treated with care and kindness, and its appearance pud spirit justify the attention 
bestowed upon it; but in Europe generaBy it is most sbam^ully neglected, treated 
severely, and very indifferently fed, so that it has naturally degeneilhted into the 
miserable, spiritleM condition with whidi we are familiar, and which haa led to its 
being almpet entirely abandoned to the tender mereiM of lowest clsss of people. 
Nevertheless in some countiies of tbe Bohth of Europe the Ass aril] retains some of its 
original character, and there is no doubt that if a HtUe oaie were bestowed aipon the 
breed, it would soon ]>e found^to increase ^eatly in value. In the South of Europe, 
and in the East, Mules, or hybrids het^Vieea the Hmrse and the Ass, are afeo vesy 
common, and are mnployed for many iropoarfeant pwpoM.. 

Some authors have described numeiorit 'i^iaeoies d^dsA to tixe Ass as inhabitants of 
the great plains of central Asia; but of tU^.tbe oily ane that seems to rest ap<m sure 
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grounds is the Djiggetai {Equw Smionut). This animal is. larger than the Ass, and 
of a pale grayish tawny colour, wi^i a blackish>brown lin% down the back; it inhabits 
the eastern parts of Central Asia, and is said to be ezcessiyely swift in its course. 

The remainder of the fami^ J^ida is composed a6 the Zebras, of which three 

a species inhabit Southern Africa. These 

‘ animals are nearly allied to the Ass and 
^ the Djiggetai, having the tail famished 

with long iiairs only at the tip, md the 


bind legs fdcstitute of homy warts; 
these characters have induced Dr. Gray 
>to separate the genus Squta into two 
1 genera, of ii^hich the Horse forms one, 
idistinguished by^ts tail almost entirely 
^overed with long hairs, and by the pre- 
^nce of homy warts on the inside of 
[the hind legs below the bocks; whilst 
the remaining species constitute the 
genus Asinus This division, however, 
has not been generally adopted. 

The Zebras are all of a whitish or 




Fig. S32.—'llie Zebra {Squtu Zebra). 


pale-brownish colour, elegantly adorned with broad black bands, which give them a 
most beautiful appearance. The handsomest species is the Hill Zebra {Egum Zebra, 
Fig. 332), an inhabitant of the rocky and mountainous districts of South Africa. It 
is d i s t in guished from the other species by having the black bands on all parts of the 
body aud limbs. The two other Zebras are the Quagga {E. quagga), and Burchell’s 
Zebra (A. Burehellii ); they both inhabit the plains, and are distinguished from the 
Zebra of tho Hills by the absence of the black bands on the limbs. They all agree 
.closely in their habits, living together in large herds, and scouring over the ground 
with great swiftne^ when threatened with danger. Their appearance in a state of 
nature is most •beautiful, and they may be reclaimed sufficiently to bo employed as 
beasts of draught; but domestication appears to deprive them of their spirit. Their 
flesh is oaten by the nativtf's and hunters in South Africa, and is said to be exceedingly 
good, allhough coarse in its appearance. 


' Obder VI.— ^BuMiuairru.. 

r 

Oeaexal Cluunteton.—The Buminants form the last order of the ungulated 
Mammalia and are ^ecially distinguished from the animals of the preceding groups by 
the remarkable faou!% of ruminating, or chewing their food twice over, which they all 
possess in ai^eminent degree.—Besides this character, however, they present several 
other important peculiarities in common, and in fact form one of the most distinctly 
oircumsoribed groups of Mammalia. , 

The head in the Buminants is usually small in proportion to the size of the body; 
it is of an elongated, conical form, with the jaws of large size, but by no means so strong 
as in the preceding order. In the majority the lower jaw alone is furnished with incisor 
teeth, ^he <mly exceptions to this rule being the Cam^idae. The number of incisor 
L teeth in the lower jaw varies from six to efc^t, but when the latter number is present 
the two outer onei have been regarded by some zoologiihi as canines. The place of 
the incisors in the upper jaw is taken by n luurdeiied cum, against which those of the 
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lower jaw press in the act ^ biting. The canine teeth are geoenlly altogether absent 
in both jaws, unless we regard the two outer ineia^rs as their repreaentaliyes; and tbia 
view is supported by the that the Camelid^, which possess distinct canine teeth 
in boUi jaws, hare only sir incisor teeth the lowej. The little animals called Musk 
Doer possess canine teeth in the upper jaw and thes^in tne males ore of great length 
and project downwards beyond the low^ jjiw. Of the molars, M'hich are separatedfiiom 
the front teeth by a considerable gap, there are always six on each side in each jaw. 
The three hindmost of th^se, or the true molars, are each composed of two columnar^ 
which in tbo upper jaw ar# convex internally, flat and furnished %ith three prominent 
riba externally; in the lower jaw, on l!Ke contrary, the convex aurface ia external and 
the flat one turned towards the interior of the mouth. The teeth are completely sur> 
rounded with a thick layer of enamel, which is also folded inwards so as to form two 
semilunar figures in each column of the toc|h; these are exposed as the Iticth are worn 
away in grinding the food, and each tooth is then seen to consist of four crescentic folds 
of enamel, with their interstices filled up with dentine. The three foremost teeth in 
each jaw consist of a single column, and consequently present only two crescents of 
enamel. * 

In most Ruminants the frontal bone is furnished with a pair of appendages, or 
homa, which however differ greatly in their nature in the different iamilics. In some 
the boms are permanent, consisting of a bony process of the frontal bone, which forma 
the core of the horn, and which is coated with a hollow cone, of a substance analogous 
to that of which the hoofs and nails of the Mammalia in general are composed; these ore 
the true horns. In the Gira^^ this horny is replaced by haiji^^kin similar to that 
of the body, and the horn is tAmigated b y a tq ft o f hliir^; these are also permanent. 
But the Stags, in which these weapons are almost always confined to the m^s, possess 
large branched bony antlers, which, notwithstanding their size, arc produceTcVory year ^ 
a little before the season of their amours, and shed soon after this period of excite¬ 
ment has passed. 

In the general arrangement of the skeleton, there is nothiug to which we need 
refer here, with the exception of the structure of the fe^t, which is characteristic of the 
order. The peculiarity commences in the me tatarau s. which is composed of a 
elongated bone, the composition of which by the amalgamation of two of the true 
metatarsal bones is however always distinctly reongaizablo. At its Iqwes eztremitj^ 
this bone exhibits two separate condyles, fcf the reception of the basal phalanges of the 
two complete toes, with which each foot terminates; those are followed by two 
others, so that oanh toe is oompoaed of three phal^ngt^s. the*last of which is inclosed 
in a complete hoof, and the extremity of the foot is deepl y cle^ The animal conse¬ 
quently always walks upon two toes, but besides these, t wo <rtl;ieOT are often present at 
the of the foot; these however are always but slightly developedi and furnished 
with very small hoofs, which are of considerable service to the animtds in descending 
mteep declivities. The structure of all the four feet is exactly simila r, and the same 
conformation prevails throughout the ordmr, vHfh the exception of the Camels, which 
present as remarkable peculiarities in the stniotora of their feet, as in their dentition. 

The Ruminantia^are gene^ly of moderate, or tolerably laige size, and endowed with 
great swiftness of foot. They feed in herds, nanally headed by an old male, hnd their 
oonsists exdusivclvjif TC^qtalilejiya|^. As they naturally require a considerable 
quantity of this food for their support^ and its proper mastication is a work of time,' 
whilst, in a wild state they are oonstaatlty exposed to the attacks of oamivorous beasts. 



700 


THB KnOVAMTS. 


from whose dutches they can only escape hy flight, thev would stand but a poor 
ohmee of obtaining a sufficiency of fio&rishment if the conformation of tbeir intestinal 
canal were the same aa that of the ordinary Mammalia, and ^e accordingly find that they 

e * have been famished with a most remaih- 

1 ^ ably complicated digestive apparatus, 

r which enables them to take in as much 
^ food as they require by grazing for a 
comparatively diorl time, leayii^g the 
necessary comminution of iho’. food, 

-I* they can retire to repose in a place 

security. For this purposo the 

---' XA^ll sbimach is divided ihto separate 

® ™ compartments, which are usually dis* 

Hit I cribed aa faur diati^e^ The 

J |/'’ j j^{at of these' called the ppme h (rumen) 

I is by far the and forms the 

receptacle into which the food is passed 

* / ^ e » when first swallowed. The interior of 

Flir. SS3. -Stomach of the Sh^en. o, oswphafnis; xv- • j -av mi* 

fc, eardla; o, psalterium; d, intentinc; e, covered with numerous 

pylorus; /, abomasus; reticulum; A, The sqqqs 4 diamber communicates with 

paunch. ^ |.ather wide opening; it 

is very much sjQ^r than the paunch, and its inner surface is furnished with 

m miing jadges^^ fonning numerous , 

polyggBiiL«Gclls from which it has a ——---W 

received the name of the r^t^um. 

The l^jird cavity is called the jgjwW- h ... 

^‘yp; it is also of piall size, and 

its lining mombrano forma several c . 

tongi tudinal plat es, which have been 

«<Mapya<L.AQ., thfl lfla.vfla of ..a book. JflH 

whence the name applied to it. The ^ .wSnmn 

t^mAlerium loads immediately into mSBff 

the or fourth stomach, j 

<\ which it gererally regarded a^ the I 

•nnlftpua »f fliA [^||f^||ip^Ti «f tlinao ^ ^ 

M^mt^ia in which t^t organ pig.SSt—BeeHcm of the Stomach ofttis Sheep, a, 
' forms a single cavity ; this is -an ossophapia; A, irroove ; e, psHlterlnm ; «, aho- 

doDgaud Pirito™ jgo, wUA 61- «• f’ »• »'“«*• 

-J hibits miTnft ^ftqs fold s upon its inner surface, and leads by its smaller end to the com- 
' menoemeut of the intestine. 

The mode in which this complicated organ is em|dOyed digestion v>f food is 

i ba two fiffitstnBiaphB, and allows the crude vegetable matters to pass directly into tbo 
paunch. Here the food appears to undergo little alteratitmt beyond moistening with a 
saliva-li£B flui^; but when rumination is about to oommence, a small portion of it is 
passed into the retioolum, where it is formed into a ball. From this it is expelled 
agtdn into tins'canal of the casophagus, bytbe action of the musoles of which it is 
osfriedttp intb the mouth, there to undergo tiie process of maitieation. ^When suffi- 
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cienOy th<^ pgxtmn of food agtin df>wn the OHMBhMui: Imt thii 

ti ma ^ of the oaoftl are doa^ by mu^nlb actio^ ^tbAlU^<e 

the prepared aliment ia neoeasarily conduoted thtfie* In this it undergoea a furthm 
ehange, preriona to its admiaaion into fourth of true stomach, where the aotnal 
prooeas of digestion is carried on. I n th^ y oung Ruminants, this structure of the 
stomach is not distinctly Tisible, the first t^ee csTitios being very small, and the 
mjlk. passes direntljLinto the^lauath or true stomaoh; iipd in the b n« i 

been recently found* that* psaJtar^mj or t^UE^ stomaoh, la entirely defifijflut. ^ 
This is also the case in the Javanese Musk Deer. InJduUSaajifi^s, however, thahsudls 
odehe’ s eeoad stomach (rsItMihMi) are 

claaed hy muamilar action; in these, those extraordinary quadrupeds are said to stwy 
UfL ft, nnnRiderable supply gfeipater, which serves them for days when travelling over 
the parched deserts of Arabia and Africa. 

In thdr forma the Ruminants are generally lig^t and elegant, and supported upon 
long and rather slender limbs. Their akin is covered with hair or wool; their eyes 
are large, full, and often exceedingly beaufiful; and their external e ars a i^BLcl ongate d. 
eseatf. and usually more or less pointed . The tail vaiie# greatly in length and clothing, 
and the mammary vo always idao ed betw een the posterinr liml^ 

IHrialoiuk—The Camels, aa already stated, ^fiSor remarkably in many respects 
from the other members of this order. In some of their characters they present a 
certain resemblance to the Horses, and they accordingly form the typos of the first 
family of the Ruminants,—^that of the Oam/idce,—which includes the Camels of the 
eastern, and the Llamas of the western hemisphere. Ir( their dentition these 
differ greatly from the rest of the order. They have two canine teeth in each jair, 
and the upper jaw contains two small incisor teeth, which, however, are placed close 
to the canines, so as to leave a considorable vacant space in the front of the mouth. 
The number of molar teeth varies, but there is usually one more on each side in the 
upper than in the lower jaw; in the true Camels the foremost Aolar is placed con¬ 
siderably in advance of its fellows, and is of a conical foim, closely rbbcmbling the true 
canine. 

The structure of the foot is very peculiar, the whole of the pha langes bein g turned 
in such a manner as toi^ttm an eloi:Kaled.iiBSt fPig* 311), t he lowe r Surface of 
w,bjdiU|v^U^^ to the ground; tiiese two lues are merely enclos^^ the 

heofe . which are of very SQiutll sixe, appear mor e lito ns^ ^mn anything dlse. The 
hinde r to^^ whieh usually occur in the Ruminants, are entiy;^ wanthag. 

The Qld Vprld. forming genus Gmglut, d iffer fr om tiic 

T.l^miui^f Am prina. in Several important characters, but in none more ■ than in tjbe 
oonstruotion of the feet. In the futcRWOr the toes are united beneath by t p gd-l ike splp, 
whilst in the jlfltpr they ore T'Hg miliffgfi* The eas^gfjgjggnels are also fmnuhed ' 
jaigp Ramps on tbftnhicVj of which the American species are 
destitute. Of the true Camels there are two species^—the Aiwhiatv Camel, or Drome¬ 
dary, as it is commonly called which has a. sing le l^u mp; and 

the Baotzian Camel which ppssesces these excrescences. The 

bumps ou the back of the Camel are not juodneed/hy any distortion of the l^ine, or 
prolongation of the spinous processes; they coUsist pnncipally of fat, and appear to be 
intended as a supply of nouzishment for tim auumd when exposed to privatimx of food, 
as their sixe haa been ebaesrred toAimiBkdlfgxuatl^'iind^ such circumstances. 
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The natiye country of the Camels is in the warmer pfMis of Asia and Africa, but 
here they are not to bo met with in^a wild state; and the whole race appears to have 
been from time immemorial under ^e dominion of max^. Their immense strength, 
their patient and quiet disposition^ and the*amount of hardship and privation which 
they are able to bear, certainly give them a hip'h place amongst domestic animals; and 
indeed it is difficult to oonceive how the affiirs of mankind could have been carried on 
in the regions inhabited by the Camels lyithout their assistance. The inhabited parts 
of these countries are separated from each other by wide tracts of desert, frequently 
almost entirely destitute of herbage, or at aU events ofr any thai a Horse would deign 
to eat; in many cases the sandy ground would yield under the Horse’s hoofr, so that 
he would be tired out before half his day’s journey was done, and all the while he 
would be exposed to the parching rays of the sun, whilst a chance of obtaining water 
would probably occur not more than once in throe or four days. To a certain extent 
these eastern countries are as effectually separated from each other as if the sea rolled 
its waves hutweeu them; in either case somo special means of passing over the interval 
is required. This is afforded by the Camel. The desert is his home; ho can feed 
upon the scanty vegetation that springs up hero and there upon the arid wastes ; his 
foot is specially adapted for the handy ground, over which he can pass without tiring, 
for hours together, with a load of dvo or six hundredweights upon bis back; and 
lastly, by a singular provision of nature, he can journey on beneath the burning sun 
without drinking for several days. It is no great wonder that the Arabs, in their 
poetioal way, should have given the name of the Ship of the Desert” to this valuable 
creature. 

With regard to the power of the Camel to support thirst, there has generally prC'- 
vailed some little exaggeration. It has been stated that this animal will bear deprivation 
of water for a period of no less than fifteen days ; but Burckhardt states that the time 
varies greatly according to the breed and the country in which the Camels have been 
accustomed to travel. Thus the Egyptian and Syrian Camels require frequent draughts 
during the summer Saonths, whilst those which journey in the Arabian deserts will go 
for four days without drinkir%. The same author says that some of the African 
caravans travel for a much longer time without water; but he considers nine or ten 
(days to be the utmost, and e^en then a good many. Camels die on tho road. The 
means by which the creature supports thisu’ong depriVition of moisture is said to he 
by storing up in tho cells of the paunch and honeycomb stomach a sufficient supply of 
moisture io last for several days’ consumption. This has been disputed by some 
soologists, from their finding no water in these cells on dissecting Qamels; and Burck¬ 
hardt states that no great quantity of fluid is found in the stomachs of these animals, 
unless they have been drinking not long before. 'These reasons cannot, 'however, be 
considered as conclusive, unless we knew the precise conditions under which the 
animals had been living. There seems, however, to be little doubt that there is no 
truth in the popiilar bebef that, when in great want of water, the Arabs kill% Ounel 
for the sake of tho supply contained in its stomach, for Barokhardt nevmr saw this 
plan put fh practice, nor could he ever hear from the Arabs of thdr making use of. 
any such method of supplying their necessities, althou^ they frequently entertained 
him witl^ accounts of the hardships they underwent in the deserts from this very 
cause. 

For the purpose of loading and unloaffing, the Camels are made to kneel down, and 
those parts ^ /&eir bodies and limbs whidt come in eoatact with the ground acquire 
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remarkEble callosities in coflrs^ of tione. The myst coosidcrable of these is situated on 
the hreast. They repose in ^he same position; and to keep them from straying during 
the night, their drivers tie 4ho fore legs in a kjlecling position, so that they cannot 
rise beyond their knees. When overloaded it is san^that they obstinately refuse to 
rise, even when they are beaten most se^'rtdy; and it appears that the drivers are by 
no means averse to exercising their authbrity in this way, the poor creatures being 
often most inhumanly treated. The load of a 9amel varies considerably, according to 
the distance he has to go an^ the hardships he will have t<^ enduge. Large powerful 
Camels will carry a weight of fifteen hundred pounds for three or four miles, and these 
will travel for several days with a load gf a thousand pounds. Those coming to Egypt 
from the interior of Africa rarely carry more than five hundredweights. With such 
loads as these they wijl travel about thirty miles a-day. 

But it is not merely as a beast of burden\hat the Camel is of value to the natives 
of eastern countries ; in tinvclling to any distance their journeys are usually performed 
on the back of one of these animals. The riding Camels arc, however, of a different 
breed from those employed in transporting merchandize, and a good one is as high'.y 
prized amongst the Arabs as a fine Horse in England. ^Some idea of their speed and 
endurance may be obtained from the fact, related by Burckhardt, that an Egyptian 
Camel travelled a hundred and fifteen miles in eleven hours, besides being carried 
twice over the Nile, a process which occupied about twenty minutes each time. 

These, however, are not all the benefits derived by man from the Camel. Hia 
flesh is eaten, and the hump on his back is esteemed a groat delicacy. The milk of 


the female is also said to be very good. The hair, which, is long and soft, falls off in 
large flakes during the rut¬ 
ting season; it is woven into 
a sort of cloth, which is said 
to be impervious to wet. The 
female goes with young about 
a twelvemonth. 

The Camels arc amongst 
the largest of the Buminants, 
some of them measuring as 
much as seven feet in height 
and upwards of ten feet in 
length. Their form is by no 
moans elegant, the dorsal 
humps giving them a de- 
formed*appearanee, which is 
not lessened by their long 
^nd peculiarly curved necks 
and cluAsy legs and feet. 

Hie two species are very 
similar in all their habits, 
but their g^graphied range * Fig. 83fi.—Baeirian Camel (Ctieislui Jactrumuf}. 
is very distinct. • ^ v, '.. , 

The Arabian Camel is distributed over the aonth-weetern parts of Asia and the 





north of Africa, as far as the riiores of the Niger and Senegal. It has been introduoed 
into Italy, where it breeds, although very qiarin^y. The male of this species is said, 
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when irritated, to protrude a large inflated organ firom thcbihroat; but the nature of 
this oigan is unknown. < ' 

The country of the Bactrian Camd, which is rather lar^r than the Arabian apecies, 
lies to the north-east of the regions occupied by the latter; it ia dispersed over the 
whole of Central Asia as far as^China, and luia also been introduced into India. In 
Buoharia, Cabul, and some parts of Fersiai the two species occur together; and in 
some other Asiatic provinces it is the,practice to cross ..them. The Bactrian Camel 
extends westwards to the country lying between the Caspian and the Black Sea, 
and it is also abundant in the Crimea. Ip Asia it^extends as far norths as the 
sixtieth degree of latitude, but beyond this point the winters are too severe for it. 

In some districts this animal is employed as a beast of draught, but this practice is 
by no means general. It appears to be far more hardy in its nature than the Arabian 
Camel, and lives frequently in hilly districts; its feet are bettet adapted for walking 
on hard surfaces. 

The Llamas {Auchenia\ which represent the Camels in the New World, are readily 
distinguished from the true Camels by the absence of dprs^JbjUDlia and the jjQmpletp 

^yisiQii of jthe^tiq^ (Fig. 336). 
This structure of the feet does 
not adapt them for travelling 
over such sandy wastes as form 
the natural home of the Camel, 
but for dwelling on mountains 
and amongst rocks, where their 
footing is more sure than that of ' 
most other animals. Their form 
is lighter and more elegant than 
that of the Camel; they are 
much smaller in size, and far 
inferior to their eastern relatives 
in strength. When irritated, they have a habit of ejecting the contents of their 
mouths, consisting of food undergoing its second mastication, upon the offending 
party; this is doubtless exceedingly disagreeable, but the popular belief in the venomous 
** nature of «>tiLe substance discharged is of <j^urse quite destitute of foundation. Their 
native cegion is upon the slopes of the immense chain of the Andes, in South 
America,‘on all parts of which' they occur; and although inhabitants of tropical 
climates, they are very impatient^'of Imat, and often ascend into the vicinity of the line 
of perpetual snow, T^e wild Llamas are very vigilant and shy; they live in flochs at 
a great altitude upon the mountains, and only descend toward the plains occa ionally 
in search of food. Both the wild and the tame Llamas .have the singular h abit or 
always, when practicable, dFOP^ipEjheir tojigjijJhftJiftiRfi Btel considerable 

heaps of excuroment are found in particular spots; the wild ones have also beeq observed 
tft raripa in the s ame wa ^ to a particula r spot t o die, and in some places it is said 
portions cf the ban^ ofnvers may be seenlumost wl^itened with their bemes. 

Considerable doubts exist as to the number of distinct specif of Llamas. There 
appear to be four species, but some zoolof^ts reduce them to two, considering the 
others as domesticated varieties of these. Some writers, on the contrary, increase the 
number to five or even six. The principal species or varieties are certainly four in 
number. 
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Of these the Ousnaoi ^Auehwia Oumaee^ is supposed bj mmiy to bo the wild 
stock from which the true^lama is derived. T^is animal is found oo all parts of the 
Andes, from the Straits o^Magellan to the nofth of Peru; in the southern districts 
the Guanacos live together in considerabre herds up®n the desert plains of Patagonia; 
but in Peru they inhabit the mountains, and are rarely seen to collect in greater 
numbers than aeren. They stand rathei*moro than throe feet high at the shoulder, 
and the neck, which is often carried upright, diears the head at a height of nearly five 
feet from the ground. T^ey are of a pale reddish-broTrti oolwr, and covered with 
longhair, which, however, i^not so long as that of the domesticated Llama. When* 
taken young, they may be tamed, but ^1 ways retain a tendency to return to tho aild 
state; they arc also bolder than the ordinary domestic Llama, and will attack strangers 
by striking at them with their knees. They are principally sought after for tho soke 
of their skin and fles^ * 

In every respect, however, the Guanaco is a far less important animal than ths 
true Llama {A. glama), which completely takes the place of the Camel amongst tho 
Indians of Peril and Chili. It is of about^lhc same size as the Guanaco, of which it 
may possibly be only a variety, as the principal differences between them are such as 
might well bo produced by domestication, namely, a stouter and heavier form and a 
variable colour, generally brown with white patches or spots. Tho immense value of 
the Llama to the aborigines of the countries which it inhabits will bo easily understood 
from the fact, that at the time of their discovery by Europeans it was tho only domestic 
animal that they possessed. When alive it is employed as a beast of burden; and 
although it is unable to bear a gneat weight (ninety or a,^hundred pounds being about 
the heaviest load that it can carry), its power of travelling over rugged declivities where 
no other loaded animals could maintain their footing, have rendered its services indis¬ 
pensable in those countries even to tho present day, although its place has been 
to a certain extent taken by mules. It is, however, slow in its march, raroly 
travelling more than ten or twelve miles a-day. When killed, Jts flesh fumishos a 
wholesome and excellent food, and the long woolly hair with which it is covered forms 
the principal clothing of the Indians. The keeping of a herd of Llamas is a matter of 
little or no difficulty; at night they are put into an inclosu^c, whore they sleep winter 
and summer without any protection, although at the elevation which th#y usually * 
inhabit the temperature often falls below tlfc freezing-point immediately aftey sunset, 
even in the summer. In the morning they are allowed to quit the inclosur^, 4o wander 
about upon the mountains in search of food; and they return of their own accord in * 
the evening, to be again shut up for their night’s rest Tho dung, like that of the 
Camel, is employed as fuel; the milk is said to be piltty good, and tho skin furnishes 
a good leather. • 

The Paco, or ^Ifflca {A.»Paeo), which is also domesticated by the Peruvians, is 
considerably smaller than the Llama, and is never employed as a beast of burden; is 
is principaUy valued for Ai sake of its long, soft, silky hair, which is woven into 
fabrics of great beauty. Great quantities of this have been imported into this country 
of late years, and the stuffs made from it arc well known. * 

The fourth specitn is the*yicugna (A. vicunia), which is about tho si^e size 
as the Alpaca; its colour is reddish-yellow on the back and whitish on the belly. 

It is a wild species, which is principally sought after for tho sake of its fine 
wool, stuflb woven from which are considered rather valuable amongst the native 
Peruvians. ^ 2 v 
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I Tjijv]] other families of the Ruminants, the feet ^ofich the ground onij^at Jkbe 
I wl^emitifiB of the two principal toes, which aro inclosed ii^homy hoofs; and there are 
f almost always twpjrudimontary toes, Vith small hoofs, atrthe bach of Iho foot. The 
I ujipctincisor teeth are entirely ^ranting, as*are also the canines in both jajys, except in 
a few Stags and the family of the or Musk Deer, in which the camnjro are 

developed in the nppgr jaw, and acquire ^ich a size in the males as to project beyond 
the lower jaw in the form of tusks. Ifhc Muqhjjacr differ from the members of tlic 
remaining families of the Ruminants in the total nbwncQ.o£ hqrns in both si xes; the 
lachrymal sintises are also deficient. In their geneSal structure they resemb)^ the 
Cervidc c, or St ags, which constitute the following family. They are all of sw.all^size, 
supported upon exceedinjrly slander legs, and very active in iheir movements. They 
liv e in fl'mks, principally on tfie "continent of Asia, and some of the larger 
islands of the Indian Ocean, .such as fieylon, Java, Sumatra, and Borneo. One 
Bp(*e,ic8, the Moschus aquaticusy is an inhabitant of Sierra Leone, on the west coast of 
Africa. 

The truo Musk Deer {M. moschiferwt) U distributed over the mountainous parts of 
central Asia, and is said cvep to extend into Siberia. male of this species is 
furnished with a rcmatjcablc sac beneath the bcdly, which secretes a strongly odorous 
sukstanci', the -well known powerful perfume and valuable medicine called tnus^. It 
IS from this that the genus takes its name. It is an excessively active creature, per- 
ferining leaps which are perfectly astonishing; when the snow is on the ground it 
IS said to extend its hoofs, and run without leaving any traces upon a surface which 
will not even bear the weigh^^ of a dog. » 

This is the only species which inhabits a temperate climate ; the others are con¬ 
fined to the tropical parts of Asia. They are destitute of the secreting organ which 
produces the musk, but their flesh is said to bo very good. One species, the Kanchil 
{Traffuhis kaurhi/), is exceedingly common in the peninsula of Malacca, in Java, and 
some of the noighbpuring islands, the natives of which often capture numerous speci¬ 
mens either in trnps or by throwing sticks at their legs when they come at night to 
fix'd in the fields upon the sweet potatoes, of which this species is said to be very fond. 
In Java, according to Sir^^ Stamford Raffles, the cunning of the Kanchil is so cele¬ 
brated, t^g,t its name is often applied metaphorically to a distinguished rogue. When 
taken in a noose it will feign itself dead, ■ until the unwary captor releases it, when it 
iTnraediaV,'H springs upon its feet, and makes its escape. 

The third family is that of the Certudaftor Deers, distinguished prineipally by the 
peculiar nature of the horns o r antlofs , which, 1 h|^ a single cx^i^tion, that of the 
R q n dee r, arc possessed only by 'chc ma les. Unlike the horns of the Ox, the antlers of 
the Deer aro (Jn'cidiious,—that is to say, they are cost every year after the ^breeding 
season, and again renewed .that neriod of ^qccitement returns. They are pro- 

dueed upon a pair of processes of the front al bo ne, by an action analogous to that by 
which injuries to the bones arc repaired. proQ DM fo rming the hose oT the hnim 

ii j^ ^ e^pyere d by a skin, beneath w'hich a sort of infloiamation i^et up; tfeis produces 
cartilaginous matter, which increases rapidly in amount, gradumly becon ^gs ossifi ed, 
and finally forms the horn, which, whenjnature, is s^l coyered by the varoulax ikin 
honeath which it has been formed. This, however, dr ies up-and .D fifilfl off soon after 
the compliQjiS jle«eelopment of the organs, and the latter then consist of ba re^hqim . The 
antlers are sometimes small, hue generally of comparatively large size, and very 
variously branched; their size and the number of branches usually increases with age. 



THE M UNTO ACS—THE STAC. 


707 


and the old males of sevejal species are adorned with a most enormous pair of spread¬ 
ing horns. * • • 

Bencath.^yjGh.,"TP’ njmost all the species, there is a cavity called the Inoht^^^Ol. 
sinus, which the ' umal is able to open ait pleasure, and which secreU's a thick waxy 
fluid ot a disagi eeablc odmir. The 
metatarsua is also usually fur¬ 
nished ith on^ or two 
enyerwdnith a snasH tuft of hair; 
the presence c? the^olTumithf^ a 
good character for distinguishing 
the hornless females of this family 
from those of such Antelopes as 
aic also destitute of Hhnis. They 
are defudent only in the Munt- 
jaes,—a small group of oriental 
Deer foriumg the genus 
ccrus. 

The species of Cervidm are 
veiy numerous, and distributed 
in all parts of tlu' world. 1‘y 
some zoologists they arc con¬ 
sidered as forming only a single 
genua, whilst others divide theu^ 
into seveial geuerie groups, eba- 
raeteiized principally by ditfe- 
reiiees in the conformation of tlie 
an tiers. 

Of these groups the Munl- 
jn^s {Styldcerm) anpear to pos¬ 
sess the best title to gmiciic 
distinction. They evidently foim 
a trg]}^tiun.frwii the typuail Cor¬ 
vidae to the Moscbidse, as they possess largo Cjmine tcfithin-thft up per jaw , are destitute of 
the glands and pencils of hair on the metatorai.^d have the antlers of ves^ si<)all size. 
The structure of the latter is very peculiar; the prooesses of t^c frontal boue'tm whit h 
the horng are supported, ius^ad of foruiih!|^njaore Jkttuh, as in the ordinary Uier, are 
produced int^elongoted stalks* so that the animalsvafter the shedding of theii true 
antlers,%till appear to be furnished with straight horns. The species, which are not 
numerous, are of small sizo,»and very elegant in their forma. 

They are inhabitants of India, China, and some of the islands of the Eastern 
itrchipelago, where they frequent mountain valleys, generally in the neighbourhood 
of forests and jungles. They arc hunted both by the natives and Europi'an resiilcnts, 
usually with dogs, upon which they frequently inflict severe wounds with their tusk¬ 
like canines. • • 

In the typical St^gs, forming the gonug Cervui, the anUejs arc largo, roiinted, and 
much branched. As an example of this group, we may mention the Kejd Deer of those 
Islands (Cet'vus claphus, Eig. 337), which is distributed over most parts of Europe and 
the north of Asia, but is now becoming rare in the more inhabited countries. In 
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England the Red Beer » yery unoommon, hut in the Highlands of Scotland it oocnn 
in greater abundance, and its pursoif is still a favourife sport, with those privileged 
persons whose position enables them^ to follow it. In oldeii times, hunting the Stag 
was regarded as the poblest of all sports ; it was reduced to a science, encumbered 
with an infinity of bewildering t^rms, the knowledge of which however, was considered 
indispensable for a finished gentleman. 

The Stag is the largest of the Briti^ species, standing about four feet high at the 
shoulders. It is of a redd,'8h brown colour, whence the name of Red Deer, commonly 
applied to it; the antlers are variable in the form and, afrangelnent of the branches; 
they attain a considerable size, sometimes weighing as much as twenty four pounds. 
The time occupied in the development of this mass of bony matter, is rarely more than 
ten weeks. 

The Stag lives in forests, principally in mountainous diftricts, and associates 
in herds usually consisting of a single sex. It feeds on almost all kinds of vegetable 
matter. 

In North America, the Red Deer is represented by the "Wapiti {C. canadtnsia), a 
species of larger size, measuring nearly five feet at the shoulder. It is found only in 
Canada, and the most northern; parts of the United States, where it is hunted by the 
Indians, principally for the sake of the skin, which is said to retain its flexibility after 
being wet. The antlers are a good deal larger than those of the Stag. Several other 
species of this genus are found in different parts of America, and in the East Indies, 
some larger, but the majority smaller than our common Stag. Amongst the Indian 
species, we may inention the species of Axis, or Hog Doer, ( Cervus Axis [Fig. 338] and 

porcinus), which are 
about the size of our 
Fallow deer, and of a 
darker or lighterbrown 
tint, spotted with 
white. They inhabit 
the plains and valleys 
of India, end their 
pursuit constitutes 
one of the most favour- 
itc sports in the East 
Their antlers are 
rather small, and fur¬ 
nished with but few 
branches, t 

The males of many 
species possess a most 
disagreeable odoifr, 
which is sometimes 
perceptible even at a 
Fig. 338.— Axis Deer. [Cervus Ada). distance. This is re- 

markaBty the case in a South American species called the Guazuti {Cervm campestris), 
the offensive smell from which was perceived by Mr. Darwin, when passing at half a 
mile to leeward of a herd* So strong is this odour that the skins, when dried and 
prepared, still retain it; and a silk handkerchief in which Mr. Darwin carried home 
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a skin, retained the smell for a year and a half, although repeatedly washed in the 
interval. ^ * • 

A second British species ^is the Boo {CtipreolustCapraa)^ which forms the type of a 
distinct genus. It is a small animal, measuring a iittlc more than two feot at the 
shoulder, and two feet and a half at tl^p hind quarters. The antlers are small and 
furnished only with three short branches. *The Roe is an inhabitant of mountainous 
districts, where it exhibits tl^ most extraordin|i 7 agility, and Mr. Tytler in a letter to 
Professor Bell, says that he has seen one without much appgvent effort, bound acitws a 
road nearly twenty feel: wi(ft. ,Unlike tju' Stag, which i£> polygamous, the Roe is said 
to pair, and remain faithful to one partner for life, 'i’he female often produces two 
young at a birth, which ore treated with great affection by both parents; and according 
to many writers, thelic young animals, after quitting their parents become attached to 
each other and remain*togother. • 

In some South American species, the Brocket Deer, forming the genus Coaasua, the 
horns are quite simple, presenting a good deal of resemblanco to those of some 
Antelopes, but are destitute of the horny Covering which is oharacteristio of tho.se 
animals. They are of small size, only measuring about twt feet in height at the 
shoulder. • 

In the remainder of the family the antlers are always more or less pnlinatod or 
dilated into broad plates of bone To this siTies belongs tbo third British species, the 
Fallow Deer {Plati/eeros Tiama), M'hieh forms the type of u distinct genus, distin* 
gui.shcd by its naked nose It is doubtful whether this elegant animal is really a 
native of Britain, as it is never found wild in this country, but always in a semi- 
domesticated state, as an ornamental animal in parks • Its native country is the 
south of Europe and the south-westeni paitsof Asia, from whieii it was probably 
introduced into England at an early peiiud. It is about tin le feet in height, and 
of a reddish-brown colour spotted with white, but there is a vaiiety which is of a 
nearly uniform dark brown. The ^orns are largo, and terminated b];%a lo ng palm ate 
portion, which is deeply and irregulaily nc jtched »on the outer margin. Tne flesli of 
this ianimal, which is well-known as veniiotiy is regarded as a gri’ i 4 *delie.a e.y^ and is 
far superior to that of cithej of the British species. The fumjftbftft a^oft leather, 
which was formeidy in great request for breeches. • ^ 

Nearly allied to the Fallow Deer was^thc gigantic extinct species tommonly 
known as the Irish Elk, the bones of which have been discovered in jonskleiable 
numbers imbedded in peat bogs in Ireland. This animal stood six feet dl' more in 
height, and the antlers were of enormous size, some specimens measuring upwards 
of thirteen feet from tip to tip. • 

The Elk, or Morse Deer [Alcea pabmtia), is a la r ge species, which is common to 
the northern parts ef both hamisphores. The "'ISBnIfl covered vfith hair, and 

the antlers, which are comparatively short, are very broailly dilated, and terminated 
by a numerous series of long points. When fully developed, these organs weigh from 
fifty to sixty pounds. It is the largest of the recent species of this family, standing 
upwards of six feet in height at the shoulder ; its legs are very long, its 14 ‘ck thick 
and short, and its head elongated and terminated by a broad muzzle, so that its 
appearance is more ungainly than tliat of tj^e other Cervidae. It lives m dampfforcsts» 
where it feeds for the most part on the tender twigs of trees. Its flesh is highly 
esteemed as an article of food, and the skin, which is soft and thick, funxishes a-most 
excellent leather. 
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Fir. 33!).—The Rein Deer {Rangi/er Tarandtu). 


The most celebrated species of this family is the 11^ Deer {Ravgi/er Tarandtu, 
Fig. 339), the spe cies whicbf* has been completely doiRggticated, and without 

which the inhabitants of 
Lfl^ plarij^ and some other 
countries of the extreme 
north w'ould be unable 
to cxi.st in those incle¬ 
ment n'gions. The Rein 
Deer is, m fact, as neces¬ 
sary to the Laplander as 
the Camel to the Arab of 
the Desert; its flesh is 
his principal fojldjits sl^ 
furnishes his clo thiiui . its 
milk stands him iustead 
of that >vhieh the Cow 
yields to the natives of 
more genial climates, 
w'hilst it is capable oi 
being trained as a beast 
OijlJjaught, and, when harnessed to a sledge, will with case perform a journey of 
eighty miles in a day over the fiozcn snow. To adapt it for travelling over this 
peculiar Burface, the lipofo of the Itcin Deer are broad and very d»‘ei)ly ch‘ft, so that by 
thiiuju^uimtiun they press upon a laige extent of snow; and the hinder toes hang 
down so as rn^rly to tum^h the ground, and doubtless contribute greatly to support the 
aiunud in passing uvei u yielding surface. The harness by w bich the Rein Deer is 
attached to the sledge is of the simplest nature , a collar of skin pusses round the neck, 
from which a sifigle trace runs back to the sledge, passing between the logs of the 
animal; tile rciii^is also single, and fs attached to the neck; and the driver directs his 
cattle simply by shaking the *rcin, or throwing it from one side of the back to the 
other. 

The wealth of a Laplander is computed from the number of his Rein Deer. Some 
of them possess herds of more than a thoucind of these animals. In the summer the 
Rein DAbrs «are pastured in the mountains, where they feed upon ordinary herbage; 
at the approach of wiut^ they are driven down into the plains, aud their food at this 
season consists principally of a paiticular species of lichen [Cenomgee ranyt/mnA), wliich 
they dig up from beneath the sn^Av by means of their hoofs. When going on a journey, 
the Laplanders take a supply of this lichen with them, and four pounds o\ it arc 
said to be suS^sient for a day’s journey; in some cases, however, the animals will tiavel 
for two or thiee days without food, and without apparently feeling the want of it. 

In their habits tlie Mild Rein Deers resemble their domesticated brethren-, and like 
them they seek their food in different localities, accoiding to the season of the year, 
performing fixtensivo migrations in the spring and autumn with this view. It is 
during these migrations that they are generally killfd bj the huitters; and the autumn 
is the plHod generally chosen, as the animal’s are uen in the best condition, and their 
flesh may be prepared for winter use. For this purpose the flesh is sometimes salted, 
but mdre oommuuly either dried in the air or smoked; in some places it is buried in 
the frozen soil, aud preserved m this condition. 
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Uhts Kcin Deer varies considerably m size lu ditfercut places. It is usually however 
about three feet in heigh^at*tlic shoulder, aiidsiu^rly five feet in length. Both eoAe s. 
as already stated, nip fuAiisUed wi,tli_,antlers, which are smaller in the fem^e than 
in the male. The colouf ol the wild llem iT'er^is usually giayisli, but that of tlie 
domesticated individuals is very variable. They usually acijuiro a whitish tint in the 
winter. • • 

The Rein Deer is now distributed principally in the extreme northein parts of 
both continents. It ali>u Sccurs on the IsAiids of 8pit/.l)eigen, and Novo ZtMiihl i 
It extends soutliwamls in certain places as far as thf hltisih degice of North 
latitude. * * • 

The fourth family, that of the Camefopardidte, includes only a single living speides, 
the Camelopard or^Jiiafle {CanidopardaUs Onajf'dy Fig. .*^10), whieh is peeulnu to Alnea. 
This remarkable‘animal is distinguished ^fiom all the oilier lluinmanl.s, by seveial 
important characters. The boyl y ja short and supported upon veiy. long leg.s, thf*^ 
dor^l line slopes dowmvaids towards the rump, the withers being greatly elevated, and 
fioni this it uas long eonlidently a.sserted ^lat the fore legs were much lougm tliari tlu> 
hinder pair, although this is not the case.* The n^’ck is (*xeos.siveIy loiij?, and fimnslied 
with a slujpt Ijiaiie, running down its dot sal lino ; thi^ head is comparatively aiuall and 
the coi mpcpa nce exceedingly giilitJc and pleasing in its expression, the ej^ejj being 
remarkably fuH^and lustrous. 'I'lic dentition is.the^ same us tliftt of Uiu Deer, the upper 
incisors and the canines in both jaws, being quite didieuuit. The iondm iid bear, a pa ir 
o f tapering c.vl imliical bpoy ^PBentigges, which are c«>vg:cd M’ith a hairy skin like the 
rest of the head. These are permanent, and wight be regaided as llie n'preMeiitativos of 
the processes of the frontal boAo, upon which tho dei^dtious untleisof the Deer are 
developed, but they arc di8tipq)iJ[)tiBes, only united by tliusu uX the skull, by a suturi*, 
and instead of rising exclusively from the frontal bones, flieii broad base covers the 
coronal suture, so that they rest partly u]j,un.. tha frontal, and partly on the parietal 
bones. In fr ont of the horns, the frontal and nasal bonus are uievuted to form a 
rounded protuberance which has been described aa a third by many writers. 

The feet arc dj^tiitut© of the acce.s3ory hoofs which occur in most of flic otlier Rumi¬ 
nants except the Camolidm; and the t||,il is rather lung, and tenninated by a tuft 
very long and thick Ji&u:©. • 

The Giraffe is the largest of all Ruminants; tho males not unconimonljf^ mcasurin/^ 
fifteen or sixteen feet from the top of the iftad to tho ground, whilst Sir W. C. llarn.s 
met with one that measured eighteen feet. The females are u.Hually E Hoot or two 
shorter. Tho height at the withers is usually about ten foet in large animals, whilst, 
the length of the body from the breast to the rump is not more than six or seven. The 
ground colour of the skin is yellowish, but it is covered with large spots and patches of 
lighter and darker brown, which give it a very elegant appearance. • 

The Giraffe is a native of the eastern parts of Africa, from the Cape northwards a.s 
•far as N^hia. It lives in small herds upon the plains, always in the neighbourhood of 
woods, as it feeds almost entirely upon tho tender shoots and leaves of trees, whieh the 
great length of its neck enables it to reach with ease The tongue alsp is ve ry ex- 
tensiblc, and is employed as ^ pr^^J^gj^ailc organ, and the large free lips can be used in the 
same way. * ^ 

The Giraffe is not a very swift aninfal, and when pursued its gallop is described 
as exceedingly ludicrous, the hind legs being brought forward at each step copnplctely 
in advance of the anterior ones, apparently a foot or two on the outside of them ; in this 
----———---- 
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fashion the Giraffes contrive to get over the ground prett;^ rapidly with a curious 
springing motion. They are easily overtaken by a pretty good horse, and the rider 
may then select his victim from the herd, cut it off from its* companions, and shoot it 
at his leisure. , “ 

When going at full speed the heels of the Giraffe constantly throw up dirt, sticks, 
and stones in the faces of its Nearest pursuels, but it never appears to attempt 
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Fig. 340.—The Giraffe. {Camelopardis Girajffa). 


to defend itself unless brought to bay; in this case its weapons are its hoofs, with 
which it kicks out so rapidly and vigorously that dogs will not venture to attack 
it, and it is even said by Le Yaillant, that it can be^t off the Lion in the same 
manner. ^ 

The flesh of these animals, when young is considered very good ; that of the old 
Giraffe is coarse. The skin is very thick and highly valued by the natives of South 
A.frica, who consider the leather formed from it to bo the best material for sanda 
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soles. They also use *.be the fonuatiou of vessels to hold, water, aud some¬ 
times as a covering for their hbts. • « 

Several Giraffes have Bved for some ycar^ in the Zixilogicnl Gardens in the 
Regent’s Park. Ihey hav^ even bred several times in that establishment, and the 
young animals have thriven admirably. The fAmlo goes with young about 
fourteen months, und produces a single youn^ one at a lurth , this when born measures 
nearly six feet in length from the bead to the root of the tail. 

A single fossil species this family is known to us bj its remains, which have 
been found in the teftiarjs strata of tho Sivalik Hills, in Adiu. This is the 
Swatheiium, the head of which exceeded that of tho Elephant in aizt'. 

The fifth and last family of this oWer is the family of the Itmulte, including the 
numerous species of Antelopes, und tho Cattle and Sheep. In these animals, the horns 
consist of a coniem ja-occss of tli(‘ frontal,bone, which is covoied by a sheath of, 
horny-zmatter; hence the name of Cancornm, or Hollow-horned iluminunts, often 
applied to this group. The horns are per mane nt, and presimt with but few exceptions 
in boA sexes. They vary greatly in bulk, kngth, form, ami direction in the different 
subordinate groups. The dentition is the*8ame os that of the stags, and the feet are 
furnished with acQes ^oiy hoofs. These animals are illt strictly heibivoroiis, iwiially 
feeding upon the different kinds of grasses they live together m moro or less nnme- 
rous flocks, and are distributed over both Hcmuipherea, 

We may distinguish throe principal forms amongst the animals compiling this 
family, although it must be confessed that these pass very guidually into each otliiT. 
The first of these groups consists of the Aiitelojies, wlinh are iJlaced in a single 
genus by some authors, whiLst others divide tCom into % groat many gronp.s. 'J’hey 
are distinguished by their more or leas cylindrical horns, of whithjin;^ yore is coui- 
p oaed of solid bone; they are for the most part light, slender, deer-like antinuls, M'liieh 
generally possess on extraordinary degree of aotiv ity, but they gradually pass on the 
one hand to the Oxen, and ou the other to the Sheep. The greater part of tho species 
are found in tho Old World, principally m Asia and Afiica; the latter continent is 
indeed the head-quarters of the Antelopes, for out of sixty-nine spe* les recorded by 
Prolcssor Wagner, no less than fifty-four are inhabitants of Africa, and of these 
twenty-five occur, most of them exclusively, in the sotthem extremity of that ,1 

continent. ^ * j 

They vary greatly in size; the Eland {Buaelaphm Oreas) measuring upward* of six 

feet in height at tho shoulder, whilst one of the smallest species {Cephalolophtu Jnfffmam) 
is not more than a foot high. They live together, often in •vast herds, principally 
upon the grassy plains, and some of the species ^poar to migrate in immense 
nuiiihers^rom one part of the country to another. , 

One species, the Chamois (Jtupicapra TrugitH)y is an inhabitant of the %ountainou8 
parts of Southern Europe, and in fact, is not positively known to occur any where 
eke. It lives in small flocks, and bounds from rock to rook with wonderful 
agility, ^oth sexes are furnished with small recurved horns, and the hair is brown 
and harsh. The flesh is eaten, and that of young animals is considered a/lelicacy. 
The skin also furnishes an excellent leather, and the oharnois is pursued with great 
ardour by many of the inhabitants of the countries whore it occurs, but rsfher for 
the sake of the excitement of ttie chase, than for the value of the animal when 
obtained. This excitement must indeed be great, for notwithstanding the dangers and 
privations to which the hunters are exposed in pursuing these active creatures amongst 
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the highest precipices of the mountains, these men rarely give up the occupation ; and 
De Saussure mentions a case in whioJi three generations, 'lather, son, and grandson. 
Were all killed successively by accidents incurred in this pursuit. The Chamois 
evidently approaches closely to th(j sheep and gouts, and thia is still more distinctly the 
case with the so-called E.ocky Mauntain Sheep {IlaplocernH lantger) of North America, 
a species closely allied to the Etiropean Chamdis. 

Ihe only other Antelope found in Europe, is the Saiga {^Colm Saigd)^ which occurs 
on the steppes of Russia, both in Euiope and Asia. Its' most westorl}' habitation is 
I'oland It is rather*a large species, ineasuiing rather more than two feet Jind a half* 
in height, and is furnished with strong hoi ns ; it is said that individuals with jhree horns 
are occasionally met with. The structure of tae nose is also very peculiar, the nasal 
bone being completely amalgamated with the frontal bone, ard very short, thus 
leaving a very large nasal opening, which is coveied with a^ tuuiid, muscular and 
cartilaginous urcb. 

Amongst the strictly Asiatic species, the Ciiiru {Pnnfholops Hodgnonu), a native of 
Thibet, and the plateaux of the llimalayas, is closely allied to the Saiga, with wViicli 
it agrees in size , it is furmshed with long annulaied horns, and with a remarkable 
soft swelling on each side abovcothe nostrils. 

Another Indian species, the Chieaia {Telracerus quadrtcornis)^ is remarkable for 
having the head in the male funii.shid with four lioiiis; the R'lnale is destitute of 
. these appendages. It is a small species, about one foot eight inches in height at the 
blioulder, and is of a brownish tawny colour. It iul'abits the woods of Bengal and 
several other parts of India, prineijmlly in the lower regions of the lulls. 

The Nyl Ghau [Pintitx is an mhabitiint fil the northern parts of India, 

where it appc'ars to b(’ very eoinmon It is about the size, of an ordinary Stag, or foui 
feet in height at the slumlders, the gcniTal colour of the body is ash gray, but the 
lower jaw and upper lip, a lunate spot on the throat, the belly, the inside of the 
thighs, and some spots near the hoofs aie wliile, and the eyes arc surrounded by a 
ycllowihh ring. Thi. tail is teiminated by a tuft of very long hair, and the neck 
iiiriiished wuth a'luano. The,, horns, which arc peculiar to the male, are about seven 
inches in length and six in circumference at the huso they are curved upwards in a 
lunate form, so that their tips are neaily twice as wide apart as their bases. The 
Indian Uiixne of Nyl Ghau, signihes hlue oz, and indicates that even in its native 
countrjfcthc^strong resemblance which it picscnts to the true Cattle has not escaped 
notice. The Nyl Ghau has frequently been brought to this country, and breeds 
pretty freely in confincnfbnt. 

One or two species are comqi^on to the south western parts of Asia, and the north 
of Africa, and of these one is the Gazel le {Gazella Poicas)^ so celebrated mi Arab 
poetry. It a must graceful little species, of a tawqy colour above, and white 
beneath; the horns are small, black, and lyrate. In the north of Afiica it appears 
to he the commonest species of Antelope, occurring in large troops, and furnishing 'U 
considerable portion of the nourishment of beasts of prey. The Arabs pursue tlicm 
on horsel^ack, and throw a stick at tlioir h‘gs, by wdiich they aie commonly broken. 
In the Asiatic countries they are frequently hunted with Falcons. AVhen taken alive 
they arg^readily tamed, and their beauty then rendnrs them great favourites wuth the 
Arab ladies. Several species nearly allied to the Gazelle are found in different ports 
of northern Africa, and also on the west coast of that rontincut. and some of the 
most abundant of the South African species belong to the genus Oazella, Of these 
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we may mention the ^jj^nj'bok [0. Euchote, Fig. 341), which is one of the most 
beautiful of quadrupeds. *Its • • / “\ 


im 


I’lfT. 3-il.—Tilt .S^)ringpok {GatelldIlmhuie). 


colour IS a blight i.innanion 

brown on the h.ick, and white • V 

beneath, and the latter colour Jji ^ 

pusses up the back of the rump Tvi^ 

and continues upon the ba^k of 'JpiikMii / 

the loins, in the^fonn of a broiid ^ 

brown of 'the hack ' and'sid(.o f 

by a stripe of daJf biowq, and i.] 

the hair suriounuinff tlie white • * 

dorsal streak is also iiitlier daiker Pijj. 3-11.—Tlit S^iringpok ((JatellaHmhitie). 

tliau the rest of the siiif.ice. 

The head is white, wiih the cjci option of S daik brown .stieak on ouch side, which 
runs lioin the base of tlie lioiii, ibioiigh the e\o to llio augh of tlie inoiith, and tho 
hoi'iis, like those ot tho (lazille, ai<' annul.ile and fyrate. 'I bis sjieeies occurs ill 
immense numhei.^ on tlie gu'at plains of South Afnea, luid in piirliciilar seasons, when 
they peifoiiii niigiations ni seaicii of food, thtir hcids are so uuiueious as to cover tho 
whole face of the eailh over u c<in>iderable sp.iee. 

Harrow lteqiu‘Utly saw fiom ten to liltci'n tJiou^aiul kC these ^ntclopes colk'i’t(‘d 
together, intcut ujion an incursnu^ into the eultiviiled lii'Uh of the (Jape cplouists, when 
a diy season had leduod their supplj of Cued in the open e.ounliy, and Ja; Yaillunt 
calculates the nutnbei of n lieid seen by him at a fai higliei lato. The Spiinf-lmk is 
exceedingly swift, and its aelivil) in leaping is ino^t extuundmary; it w fioin this 
that its colonial name is derivtd Its tiesh, especially tliat of tho young annuals, is 
very good, and a full giown imlivnlual will weigh fioin sixty to eighty pounds. The 
skins are al^o used by the inUivei, of South Afiicu for clothing otid for making hags. 
The Bontebok [Gazdla Pyijarya^), and the Blesbok [6. alliiJrom\ are also common 
species in South Afnca. 

A 6ne species, inhabiting tho same region, is the Water Buck, {Kobu$ tllipiiptynwui)^ 
which stands about four feet high at tlie shoulders, and has a pair of long curved 
divergent horns. It is of a jelloa ish gray colour, w’ith more or less of a iwddLfli tinge, 
and the buttocks arc maiked witli a large elliptical white pay;h which surrounds the 
tail; this is referred to in the speeifie name of the animal. Its colonial name of tho 
Water Buck, isdciived from its ioii''tanily frequenting the neighbourhood of rivers, in 
which if often bathes; it also usually takes to the water in order to escape from its 
pursuers. It is most abumfcint about the rivers Limpopo and Mariqua, living in small 
^erds-of from eight to twelve in number. Its flesh is rank and disagreeable. 

Tho Klippspiingers {OitotrauiM), of South Africa, have a considerable reserobl.'ince 
to the Chamois of Europe, especially in their habits. Like the latter, they live entirely 
in the most inaccessible rocky parts of the mountains, in the neighhourl^wd of the 
Cape of Good Hope,*upon which they climb and spring about with extraordinary 

agility. • ^ ^ 

The Koodoo Antelope (Strepdcfrfis Eoodoo)^ ia an exceedingly handsome species, 

which has apparently a veiy wide distribution on the continent of Africa, a.s it nht only 
occurs in South Africa, but sLo bn the west coast, and has been found in Abyssinia by 
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Riippell. Tt is about three feet high at the shoulder, and foir feet and a half in length. 
Its general colour is a brownish gray and on each side of th^ body there are from seven 
to nine transverse white stripes rum.ing nearly down to the belly, which, with the 
inside of the legs, is of a whitish Colour. Above the eyes there is a V-shaped white 
mark, and the face has usually BQme white 8p<»t8,beneath the eyes. The horns ot the male 
are very long and twisted into a beautiful spiral form , in the adult Koodoo they make 
two complete turns of the spiral, and, according to Sir W. f!. Harris, the twisting of the 
horns is so true, that a spear might be thrust down the centre of them into the temple , 
of the animal. The female is destitute of these organs. ’The Koodoo usually lives 
solitary or in pairs. Tt inhabits the woods, w^hcre it shelters itself during the day in 
the dense thickets, and feeds principally in the morning and evening. Its food consists 
partly of grass and partly of the buds and young leaves of trees antf^'^hrubs. The flesh 
compared to venison. * '' 

A species supposed to bo nearly allied to the Koodoo is found in Sierra Leone, which 
however is only known to us from mutilated skins. It is remarkable from its being 
of a bright reddish tawny colour, adorned with broad transverse black stripes, a colora¬ 
tion which is very unlike that of any other antelope. It has been dcsci'ibed under the 
name of Antelope Doria. 

The Hush Antelope {Cephalolophiis ftylvicuUrix, Fig. 342) is of a more compact form 
than the generality of Antelopes. Its legs are shorter and thicker, and it is far less 

active than its fellows. It lives solitary 
on the bushy plateaux of the mountains 
of Sien'a Leone, concealing itself in the 
thickets during the day, and feeding 
only in the dusk. It is about three feet 
high at the shoulders, and of a brown 
colour, with a streak of fawn colour on 
the hinder part of the back. Its flesh 
is con&ideicd good, although at certain 
seasons it has a musky odour. The 
hunters watch for it about dawn, con¬ 
cealing themselves in the trees. The 
genus Cephalulophua also includes one of 
the smallest species of Antelope (C> pyy- 
fnaHx\ which has already been referred to. It is an inhabitant of South Africa, where 
it lives, like the Bush Antelope, solitary in the w'oods. A still smaller species is the 
Neotragus spimgeray a native of Gf.inea, which is usually about eleven inches in height 
at the shoulder. 

The Klandl or Impophoo {Boselaphfts areas), is, as already stated, the largest species 
of the family, its size being often equal to that of a large horsey and the form of its 
body rather resembles that of our ordinary cattle than that of the Antelopes in, general 
in fact, but for its long, nearly straight, and erect boras, it might be taken at first 
sight for an elegant species of Ox. The breast is furnished with a dewlap, and the 
legs are tolerably robust, and terminated by lai gc Ox-like hoofs., It is an inhabitant 
of the pldtns of South Africa, wh.ire it is usually seen in small herds of from ten to 
twenty in number. Unlike the other Antelopes, it is rather slow in its movements^ 
and may be easily captured ; and as it acquires a good deal of fat, and its flesh is well 
tastedt it is^^highly prised os food. In captivity it is very tame and gentle, and breed 



Fig. S42.-^Thc Bosh Antelope [Cephalolophus, 
, I sylviculti uc). 
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pretty freely even in Eng^juid; in fact, there seems every reason to believe that this 
species might be complete^ domesticated. ThSre^are several fine specimens of it in 
the Garden of the Zoolugicid Society. • 

The Addax {Oryx nasontaeulatd, Fig. 843) is another heavy species of Antelope, 
which, however, is considerably smaller in size than^e Eland. It is an inhabitant of 
the sandy plains of North Africa, 
where it lives in numcroi^ herds. 

The horns are long and slightly 
twisted in a spiral' forifi they 
wdre frequently used by the ancient 
Egyptians to indicate gods or great 
men; and there Apears po be no 
doubt that the AduasTwas the Strep- 
siceros of the ancients. Several 
other species of Oryx are found in 
different parts of Africa. 

The most bovine of all the Ante¬ 
lopes, however, arc the Gnus {Cato- 
blepas)^ which are nearly allied to 
the Indian Nyl Ghau. There are two species of this genus,—the Gnu , or Wil¬ 
debeest (C. and the Cocoon, or Bastard Wildebeest {C. gnryon), both natives 
of Southern Africa, where they live in great herds upon the j>lainB, and migrate 
at particular seasons from one part of the country to another; thus they annually 
visit the colony of the Cape of (jood Hope, from the iiftcrior of the country, in groat 
numbers. 

These animals present the most extraordinary combination of characters that can 
well be imagined, and at first sight it is difficult to say whether Horse, Ox, or Antelope 
predominates most in their general aspect. They resemble tlic Horse in the form of< 
the shoulders and haunches, in the possession of a mane, and imthe appearance of the | 
tail; the largo broad horns remind one of those of Ihc Buffalo, *and many of their 
actions are also strictly bovine; whilst the slender legs and the general characters 
show that they are true Antelopes. • 

The Gnus are about the size of a coi||mon Donkey, or three feet aEd a half in 
height at the shoulder. The horns, which arc present in both sexes, h^ve aa exceed¬ 
ingly broad base; in old individuals, the bases of the two horns meet in tlTe middle of 
the forehead, in the same manner as in the Buffaloes. For %bout two-thirds of their * 
length, the boms are directed obliquely forwai ds a^d downwards, but their terminal 
portioi turns almost perpendicularly upwards. The eyes are large and full, and siy- 
Tounded by long, white, stiff hairs, which give the animals a remarkaffly wild aspect* 
The centre of the nose is covered with long, stiff, upright hairs, which add not a little 
*to the singularity of the creature’s appearance. Tho colour of the Gnu is dark brown, 
and that of the Cocoon yellowish ash colour; the latter is rather the larger animal of 

the two. , 

They are both ej^ceedinglj swift of foot, galloping, when alarmed, in the manner 
of a horse j they are exceedingly warj^ and fierce, and when wounded ^ill often 
attack tho hunter with great fury. In confinement they are always wild, and usually 
attempt to push with their horns whenever they are approached. Their capture is 
attended with some difficulty in consequence of their swiftness; the Hottentots usually 



Fig. 343.—'Aie Addax [Oryx ntuornaeulaia). 
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kill them by lying in wait in a thicket, and shooting them, as they pass. Thoii flesh 
is said to be delicate. ' . 

. The only other species to which ve shall refer is the Prongbiick {Antiheapra fur- 
ciferci), an inhabitant of North America, Where it and the Rocky Mountain Sheep, 
already alluded to, are the o^ly representatives of this family. Both these animals 
are aberrant forms leading from the typical Antelopes to the Caprine, or Goat-like 
Bovidm. The Pron^buck, or Cabrit, is,ircmarkable for bping the only member of this 
family in which the^ home arc furcate, and the form of these organs is indeed very 
singular. They are of an oval form at the chase, and rise nearly straight for a con¬ 
siderable distance; but towards the tip they are curved strongly inwards and back¬ 
wards to^uch an extent that they form a complete hook. A little before the commence¬ 
ment of the curvature they give off a short, acute prong, from tsjeir anterior surface. 
-1 The aecesspry hoofs arc entirely wanti^. 

The Prongbuck is found in the central prairies of North America, but not further 
to the north than the fifty-third degree of north latitude, and is particularly abundant 
between the Missouri and the SaakatscBewan. It also occurs between the Rocky 
Mountains and the Pacific. It appemrs probable that there may be a second species of 
this genus, as Dr. Graj*^ has recently described a pair of horns from the Dei by Museum, 
at Livcrjiool, in which the tips, instead of turning backwards and inwaids, are directed 
forwards over the prongs, and bent at less than a right angle to the body of the horn. 
The prongs in these horns are smaller and less acute than in those of the common 
species. 

The second group of this family includes the Sheep and Goats, in which the ho 3 pa 3 
are epm pre^sq d , .usuAlly angiilatcd, rugose, and turned more ur.,laiis.lMUikwarthi; soom- 
tjjttcp twisted into a close spiral. E.xcept in some of the domosticated varieties, both 
sexes arc furnished with horns; those of the female are, liowevcr, considerably smaller 
tlian those of the male. All these animals in a wild state live in flocks in mountainous 
districts ; the Goats generally inhabiting the rocky grounds at a considerable elevation, 
whilst the Sheep prc*7er the richer pastures towaids the base of the mountains. 

The Qpats are distinguished by having the bomg (j^implv rei-inwed. and by the total 
absence of the lachrymal smn.ses and glands between the hoofs; tlyiJjalittiS^lJXist, with- 
, out exception, ip ^11 tho tri'ic Sheep. The pijilas are also furnished with braids beneath 
the chin. 1)f the Goats {Ciijmi), onr corimon Goat {C. hircfis) is a well-known ex¬ 
ample. ‘ Of "11 our domesticated animals, the Goats usually live in a condition which 
makes the nearest approach to a state of nature ; indeed, in many mountainous parts 
of the country, they are positively wild. They live amongst the rucks in the higher 
regions of the mountains, climhiieg about in the most difficult parts, and leaping from 
cne ledge or point of rock to another with the most astonishing security. The Goat is 
found on all the mountain ranges of Europe, and its habit# are cverj where the same. 

During the rutting season the males have most violent contests with each other, 
butting furiously with their horns. To give full effect to the stroke, the anymal rises 
on his hind legs when close to his adversary, and then descends with his whole foice 
and weight. The females usually produce two young at a birth ; these arc called 
kids, and their playfulness of disposition is as proverbial as that of the kitten. 
The Gofto is easily reclaimed from its wild- state, and then becomes much attached 
to those persons to whom it is accustomed; it has, however, a disagreeable smell. 
Many ^people keep Goats in their stables, from a belief that the smell of these 
animals is beneficial to the Horses; it seems more probable, however, that it is to 
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the companionship of thv Goat that an\ j^ooii effect its presence may have is to be 
attributed. • 

The Goat is an exeecd|jigly useful animal; and as it may be kept in places where 
neither Cattle nor Sheep would thrive, it often of^reat importance to the inhabitants 
of mountainous jfgions. Its flesh, especially when^ung, afl'ords an excellent article 
of food, and the milk furnished by the female is very good ; and although it gives but 
little cream, and cannot therefore be applit“d#to the manufacture of butter, it may he 
made into a tolerably good ohoese. Ttic body is cover(#l witji long hair, which in 
some varieties, such as the Angora and Caslimir Goats, attains a gioat length and n« 
silky texture; the hair covers an un(J<*rcoat of line soft woolly down, and this is the 
m afcrial o f the celebrated Cashrair shawls. The hair of inferior varieties is also woven 
into a variety of ^ncs, which usually have the property of resisting ivatcr in a high 
degree. The skin, i^ien tanned, furnishes^ome of the most admired kinds of leatbo* < 
of which the well-known and ex¬ 
pensive morocco leather is an 
example; the skin of the kid 
also gives a most delicate leather, 
which is constantly used for 
gloves and similar purposes. Ue- 
sidcs the varieties above referred 
to, the Goat undergoes many 
changes in difterent climates, hut 
to these we need not allude. , 

The original wild stock of 
the Goat is not known wulli any 
certainty ; but most modern zoo¬ 
logists derive it from the Wild 
Goat of the Caucasus and Persia 
{Capra Aegagrus)^ which is also 
called the Jlczoar Goat, from 
tho ppculiiir--4t©nefetion called 
bezoar which is frmn.d in its, intestines. A fine Wild Gftat from the mountains ot 
Central Asia is tho Jcmlah Goat {Capra Jei§la/nra, Fig. 344), which is destitute of a 
beard, and has large compressed horns, with anterior keel strongly nobbed, ft is con¬ 
sidered by modern zoologists to be a variety of a short-horned species inhabiting the 
mountains of Nepal, the Jharal {C Jharat). The latter species is frequently tamed, 
and, although, in a wild state it dwells in tho highftt parts of the mountains, it bears 
the climate of the Nepalese i alh'ys very well. • 

The remainder of the g<!hu.s Capra consists of tho several species o5f Ibex, distin- 
fguished by their large recurved horns, flattened and nodose in front, which, however 
are somiJtimcs wanting in the females. These animals are inhabitants of the highest 
mountains, amongst the rocks of which they climb about with the most wonderful 
agility. Two species occur in Europe—one the Common Ibex {C. Ibex), on the Alps; 
the other the Pyrenean Ibelk {C. Pgrenaicus), on the Spanish side of the Pyrenees, 
They are both rapidly declining in number, and will probably soon 14 extinct. 
Three species are found upon the mountains of Asia, and'two upon those of Abyssinia 

and Nubia. • 

Intcrmt'diate between the Sheep and the Goats is the Ammotragus Tragelaphun, or 



Fig. 311.—Tlic Ji'ftilali Goat [Cattra Jemlahica). 
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Aouj^, a remarkable species of Sheep which inhabits the^ ^mountains of the north of 
from Abyssinia to Barbory^ Like ^he Go ats, jt wants the lachiymal Binuses; 

‘'but it agrees^with the Sheep in the possession of a gland between the Hoofs. It is of 
a rcddish-SrowB colour, and on the fropj tof th e nec k and the base of the fore legs it 
has a large quan tity pf long h^r hanging down, which gives it a singular appearance. 
It is exceedingly fierce, butting violently at its assailants with its long powerful horns. 
It lives in small flocks in the mountains, and does ;i^ot appear to bo particularly 
abundant. 

The True Shcc^ (Ovta) are distinguished from {he Oodis by the possession of 
lachrymal sinuses, and of glands between the hoofs \ their horns are also frequently 
twiate ^ into a . s pir al. The Common Sheep {Ovis Aries) is an example of this genus; 
but it has undergone so many changes in consequence of its don^'istication, that it is 
difficult to say what were the original cheracters of the species, xc is generally sup¬ 
posed, however, that the wild stock of all our domesticated varieties is to be found in 
the Mouffion {Otns Musimon), a wild Sheep which inhabits the islands of Sardinia and 
Corsica. The coat of this animal is very different in its appearance from the well- 
known woolly covering of our Common Sheep, consisting apparently of hair; but 
Professor Bell states that this hair is identical in structure with true wool, so that 
cultivation has only increased its length and modified its appearance. It must he 
confessed, however, that there is etiU something unsatisfactory about this theory of 
the origin of the Sheep; and it is quite possible that our domesticated species, like 
the Camel, and some others, may have been completely subjugated at an early period, 
so that we may seek in vain for its wild representatives. 

The Sheep appears to ha /e been one of the earliest animals to come under the 
dominion of man, and in all parts of the Old World some breed of this valuable animal 
constitutes a part of the property of the inhabitants. It is adapted to all climates, hut 
appears to thrive best in temperate regions,—at least it is here that its wool and flesh, 
its two most important products, attain their greatest perfection. Some breeds, such 
as the Merino Sheep, are kept almost exclusively for the soke of their wool, which is 
of very superior quality ; but by the judicious management to which our English 
Sheep have been subjected for many years, some of our breeds have been brought to 
such a state of perfection, that they not only rival the best Merinoes in the fineness of 
* their flccct, but also furnish meat of the ^ best quality. In Australia, also, where the 
climate as temperate. Sheep thrive wonderiully, and produce fleeces of the finest descrip¬ 
tion. In' tropical climates the wool of the Sheep degenerates into hair, and the animal 
would scarcely bo recognized as belonging to the same species. 

Amongst the more remarkal^e varieties, we may notice the large-tailed sheep of 
Western Asia, in which the tail is enormously increased by an accumulationvof fatty 
matter, so thiu it sometimes weighs as much as seventy or* eighty ^jounds. 

In rocky mountainous districts the Sheep exhibits almost as much agility as the 
Goat, and springs from one small ledge of rock to another with a certaint-^f, which la 
truly astonishing, especially when we contrast it with the apparent dullness and 
stupidity qf the ordinary denizens of our meadows. Even on the cliffs of our southern 
coast, according to Mr. Bell, frequent instances of the ^limbing, powers of the Shqep 
may be observed ; and he mentions that, on the southern coast of the Isle of Wight, 
the Sheep frequently descend from the downs on the summit of the clife nearly to the 
botton-, although the cliffs are several hundred feet in height, and the ledges by which 
they descend are scarcely perceptible from the sea. 
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The othcT species of Jlhc^p are all, vith on^ exception, inhabitants of the mountains 
of Asia. The exception#is the Bighorn ((hun niontaiia) of the Rocky Mountains of 
America,—a large 8poci<|p, the male of whictfis furnished with an enormous pair of 
horns. In this respect, and indeed in ils general^charactcrs, the Bighorn agrees so 
closely w'ith the Argali (0. argali) of Central Asia^ that the two species were formerly 
regarded as identical. t 

The Instruction of thi*family includcssthc tnjii,Buvinc quadrupeds, of which our 
domestic cattle may Jj|o taken as the types. In these animal* the horns are round, 
ta|^ering, and usually gurve^ outwards and upwards in a lunate form, and t^e^bonj* 
cHsiis.jisUyi'w. ^ 

Amongst our domestic animals the Ox must certainly take one of tho highest 
places. Unlike^c^Sheq) and the Pig which are bred 6nly for the sake of the pro¬ 
ducts to bo immediately obtained from tfiem, tho Ox not only henelits us after ffis 
death, but is an invaluable agent in performing all sorts of heavy draught woik, and 
it is not until he has fully done his duty in this way that ho is usually fattened up for 
tlie butcher. When ho is killed, howe\pr, there is not a part of him but is put to 
some u^e; his flesh, his fat, his blood, his skin, huij^, horns, lioncs, and intestines, all 
bear a certain value and serve particular purposes. The female furnishes us with tlie 
best milk wo can procure, ns it is equally adapted for tho production of both gutter 
and cheese, a property which seems to be possessed by no other kind of milk. It is 
also in very large quantity. 

With tlio'-e advantages, it is no great wonder that th(5 Ox shoubl linvo been one of 
the first animals to fall under ihe dominion of man, gs I'vcry testimony concurs in 
proving that it must have 
been. Like most of our do¬ 
mestic animals, in fact, the 
original stock of the Ox is 
entirely unknown; hut fossil 
bohes have been found in 
different jiarts of this country 
which agree so closely with 
those of somo of our domestic 
breeds as to leave little oi no 
doubt of thoir identity, whilst 
in some few parks in this 
island a few individuals of a 
wild breed of cattle arc still 
preser^d; and these are said 
to be representatives of tl^ 

^ure wild species. These are 
commonly known as thcChil- 
lingham Cattle (Fig. 345 ); 
but many zoologists doubt 
their being the residiie of the * 





Fig. 345.—Chilliagbam Bull (Jli» Scotkut < 


original wild stock of our domestic breeitts {Bos Tauru8\ rather regarding them os 
the descendants of individuals which had escaped from captivity, whilst other^malu* 
tain that they are the representatiyes of a distinct species, to which they give tho 
name of Bos Scoticus. 2 Z 
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The diyersity between thu different breeds of Oxen in the^encral form and colour, 
and especially in the size of the horlis, is most remarkable; we cannot enter upon 
this branch of the subject, except toonotice the singular Jndian variety, called the 
Zebu, or Brahmin Bull, which has\i large fatty hump on the shoulders. This animal 
is found in India, China, and th(^ ii)dian islands, and also on the east coast of Africa. 

The Buffaloes {£ubalu&)f which arc also' to a certain extent domesticated animals, 

are awkward>looking and un¬ 
gainly creatures, ^ith the 
“horns usually very Wge , and 
mce,ilng,^ith Jjases in 
th&. centre of tho .forehead. 
The skin 8 almost naked, 
being only furnished with 
scattered bristle-like hairs; 
and the aspect of the animals 
is usually ferocious and dis¬ 
agreeable. The best known 
species is the Common Buffalo 
(^Bubalus BubahSy Fig. 346), 
which IS domesticated in India 
and all parts of the south of 
Asia, and has also been in¬ 
troduced into Egypt and the s^utbem countries of Eu.’op«}. A variety of this species 
called the Arnee has tho 
horns of immense size, each 
horn measuring sometimes 
five or six feet in longUi. 

Of the Bisons (B'maaus) 
there are two species—one a 
native of Europe, the Au- 
.roclis (Bonasus Bison, Fig*, 

347); the other an inhabitant 
of North^ America, the Ame¬ 
rican Bison (B. American us), 

I Anciently tho Aurochs, aiso 
called the Urus and European 
Bison, abounded in all those 
pa^ts of Europe which wore 
covered with forests; but it 
is now almost extinct, being 
only preserved in one locality 
in Europe, where it is pro¬ 
tect cd by command of the 
Emperor of Russia. When 
full-grown it is a gigantic 
animal,^ luger than any of our native cattle, of which, however, it has been auppoaea 
by some naturalists to be the original stock. The American Bison is found in countless 
herds upon the vast prairies of Korth America^ and was formerly distril uted over a 



Fig, 847.—The Auroohe {Bonasus Fwea). 



Fig. !14G.—The Common Buffalo {Jiubalus Bubalia). 
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great part of that continea?; but^ likii the Indiana >^'ho8c principal support it is, it has 
gradually retired before thS Suropcans, and will probably, before many years have 
passed, he also an extinct^ species. Both^ the spc<^es of Bisons arc vciy largo and 
powerful animals, and their f eroci ty is very great* Their horns ai« short, (heir 
ahoHldefsai? very, high, and,Ah,PiorjyKnf Jltei? bodied is covered with a soft of mime, 

A remarkable species of this group is the Yak [Potphagm gruHukm)^ a native of 
• Thibet, vrhich is furnished wifh a curious thieff fringe of long liair falling down from 
the lower part of the body, si as nearly to touch the ground.* Th<?Wild Yak is a large 
animal, of a black colour; it fives upon the mountains of Thibet and otlwr parts of 
Cmtral Asia, at an elevation close to thf line of perpetual sno^. The tame individuols 
vary in colour and »zc, probably from an intermixture of common Cattle; but they 
still retain the extMmrdinary*fringe of hair ryund tbo lower parts. 

But, perhaps, the most singular species is the Musk Ox {fkihos vwwhatu^f a 
native of the Arctic regions of America, in which the wdiole of the hair is of such a 
length as almost to reach the ground, so tlmt the animal, which is not very large, 
has rather the appearance of a very long-lftired Goat than of a true Ox. From this 
character its generic name (hibos is derived, and it is coiled the Musk Ox from a strong 
odour of mude which it evolves. 


OaDEtt VII. Edentata. 

Geneval ChaxactnxE. —The distinguishing characteristic of this rcmaikahlc 
order of Mammalia, is to be found in the total absence of tbo incisdl' tooth in all the 
species with the excop{jyjjg,jjiI,^pilie flirmadillo {IhDgpm in which a singh; tooth 

is found in each intermaxillary bone, but placed so complcicly at the eid^s of these 
bones, that the front of the mouth is quite destitute of teeth. The ca^jp teeth are 
also deficient in most of the species, and some are even destitute of m elj^ a. so that the 
jaw's exhibit no trace of teeth. The t§fiih arc exceedingly 6imp]p in their construction 
and guite dftst,ihi|j p of run ts, and the straeture 
;of all the teeth is very similar. 

The structure of the skeleton varies con¬ 
siderably according to the particular habits of 
the animus, in some it is adapted for terres¬ 
trial progression, whilst in othws it is rcmarl^ 

ably fitted forclimteng upon trees. The toes - • ' * * 

nre fumi^ed with very long and powerfiil Hg.E48.—tifeuU of the Armadillo. 



The ^in is sometimes covered with h^, sometimes with homy or even hfiQStAg^es 
or plates; the p-gtomal ear ig frBqiioBtly wanting, and the gmatly in its 

tievelopmcnt, being sometimes of great length, sometimes rudimentary. Tbejuamma 
ant in number and placed ^ TTfnT titrTihrpivt*; And with the exc^gjlon of the 
Arnjadillost they always i«oduce a ginglfexoung on e at e birth. 

The Edentata are aU confined to tiie tropical jtarts of the woild, and principally to 
the southern Hemiajhere. The^ are animaTs, for the most part nq^turaal in 

their habits; some of tBem live upon v e^S^ e and some upon anilial food; th&furmor 
are arhQ^ in their habits, whilst the hitwr are teRd|trid, generally hjjgpm in 
the eartk They are generally of small or moderate size; but the remains of |ome 
gigwtic extinct spemes have been fo^ in Sou^ America, which is still theooiintiy 
in ^hich the ^^tata most abound. 
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Divisions. —The recent Edei^ata ferm three faniilrcs.—The first of those, that of 
the Myrmecophagidce^ or Ant-ea ters, ig distinguished by theH’emorkable structure of the 
tongue, which by a peculiar arrangoment pf the muscles Cf which it is composed, is 
capable of being protruded fromilhe mouth to a great length, and again retracted at the 
pleasure of the animal. The tongue is almobt entirely composed ojf annular or ring- 
like mi^les, and it is by the contraction o^ these that its extraorc[in|^;£^l 3 ||^sibility is 
produced. It is usually of cylindric al or worm-Hke fornf,'but in the genus Orycteroptts, 
it is flattened and strap-shaped. Its surf acp is smo othi and indued with a v iscou s 
naaJtcr, and it thus becomes instrumental in enabling tkese creatures to procure their 
food, which consists entirely of insects, and ftriocipally of Ants and Termites; the 



tongfie is exserted amongst the crowds of these insects, which then adhere to its surface, 
and are drawn back into the mouth by its contraction. The jsjga are elongated, but the 
external nipptiiTjgnf ^Q^th is of yery sjpiall size, so that without Cbis extensible 
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tongue, the animals of this family would be unable to procure their nourishnient;* la 
the majority, the jaws_^ ^uite destitute i>f. tpetJb.; these organs occur o nly in one 
genus, {Ori ^cteropu €)^inclfiSs^K two species, both natives of Africa. The Orycteropoda 
are also the only species oft this family in which ^he ears attain any considerable siae.'" .* 

The Iggg are rather ^Qtt, but very powerful, li^aptcd for terrestrial motion, and 
armed with verj, fcj,roijg_el|iw8, which am employed«by» the animals in digLn ng into the 
Ant-hills their favourite fagd, the Ants and 'White Ants crowding into the 

breach, as soon as they find Mieir dwelling istinvaded, and thus giving their enemy* an 
excellent opportunity (if inerting his long tongue amougst*tlicir^'anks. 

One of the most remarkab!e species'of this family is the Great Ant-eater, [Mynne- • 
cjphagajubateuy Fig. 319), sometimes called the Ant-Bear, onainhabitaat of most of the 
.tropical parts of S^uth America, eastward of the Andes, olthou^ apparently rather 
scarce every whes^l Jt is T:ho largest species; a full .grown specimen nicasui ing four 
feet and a half iA length from the snout *to the root of the tail, which in its turn 
measures nearly three fo<.t in length; those at least wore the dimensions of the laigc* 
fetDalo which was living iu the Zoological^Gardt^ in 1851. The average size is said 
to he between six and seven feet in total Igng'^h. 

The Great Ant-eater is a most singular creature limits appeanincc. Its head is pro¬ 
duced into a long^ snout covered with skin, yhiak nnljL leaves j t.yery opening at 

tlw-tl^djcaLJlihPJl^^ its .yayjaiBall; its kgs are rather 

long,, and excessively stou t, especially the ftu terior p air, the long powerful daws of 
which, four in number, arp turned inwards against the naked soles, so that the 
creature ksil^'-kles. The hi ud, fee t ai-e furuishcii with a broainkwlc, 

and it is probably from this cirmimstance that it has bgcii compared to a Bear. The | 
body is covered with harsh, bristly hairs, which attain au imipcnse length <ULllic..taiI, i| 
from which they hang down pcrpen^cularly sn as to toucli the ground. When lopos-1 
iug, the Ant-eater covers himself completely with this bushy tail, which gives the 
eleepii^ animal veiy much the appearance of a heap of dried grass, and ho is said t-i 
resort to the same natural umbrella in case of a shower of rain; according to Mr. 
Wallace the Indians are so well aware of this that when they moet .with an Ant-eater, 
they shake the leaves to produce a sound like that of rain, and then knock him on the 
head whilst he is taken up with sheltering himself from the expected shower. 

The Ant-eater lives both in the forests and in open pfaccs, but princ^ally on the 
borders of rivers and lakes, where the White Ants abound. He breaks into their 
dwelluigs with his powerful anterior claws, and takes them up in great j^u^bers by 
means of his tongue, which can be protruded to a distance nf n foot and a hall. He is^ 
a slow moving animal and is easily killed with a stick; when attacked he will some*- 
times fjfsc upon his hind legs, and clasp his enemy found the waist with his powerful 
arms; the Indians even re||ort that the formidable claws with which tj^ese arc armtid, 
render him more than a m^h for the Jaguar; but this is evidently absurd. In con- 
■finement the Great Ant-eater is a gentle creature; those lately in the Zoological 
Society’s Menagerie, were fed with a mixture of egg and findy chopped meat 

The smaller species of the genus Myratedophaga^ are found in different parts of 
South America; they are remarkable for having the lower part of the extrtimity of the 
tail naked, forming 1 prehensile organ, by the assistance of which, those animals are 
enabled to climb trees. • • / ♦ 

The remaming species of this family are inhabitants of the tropical parts of the 
Eastern Hcniisi^er& Of these the most semarkable are the Pangolins ifig. 350) 
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Viff. 350,—Tbc Pangolin. (Mauh), 


of which some species are found in Africa, and others in the Southern parts of Asia and 
the Asiatic Islands. The body in thcup creatures is entirely-eoTcred with overlap^g 
homy scales of great strength, whicli constitute a formidable armour when the animals 
roll themselves up into a ball, as theif habit is when alarmad. They are rather small 

' animals, the largest being not 

^ .. - r I - ^ more than between three and 

«^ ^ i*i length, including 

• S" their strength 

_ ig very great, and power 

,ii’ lb- of their claws in digging is 

most astonishing. 

The »enu8 Or^nferopusy 
includes e^ly a single well 
known species, the .^rtrrfwfrrjbr 

Pig. 350.— I'lie Pangolin. (Mauh). ®*' Ground Pig of the Cape 

( 0. (tapensis). It occurs in all 

parts of South Africa from the Sene^l to the Cape of Good Hope, and burrows with 
great rapidity in the gnraud. Ii]^ its foo<l and its manner of procuring it, it resembles 
the true Ant-eaters, as it does also in its general structure, but its burrowing habits, 
and the possession of molar teeth indicate an approach to the next family. 

This is the family of the Dam i^u^diida-^ or Armndillftw^ in which the jaws are always 
furnished with numerous ^tppleroplar. teeth, and the mouth ia.capablc of ^opening to a 
mjich greateriuden'Jiiaik in the Ant-eaters; the form- of the head and jaws (Fig. 34$), 
is however very similar to th^t which prevails in the preceding family, especially in 
the genus Otyctvnypm The teeth are exceedingly numerous in some species, the 
DMypm gigaa having in all upwards of 
ninety molars. The tongue is compara¬ 
tively short and fleshy. The whole upper 
port of the hfidy iij.JB yg.crcd ja:ith 'a p umtier 
of bony plates, .of ghich th ose, ou-the 

middle pf the body are yuadmsular, and " -- - 

arxgnged in transverse ba^ds, the number 
Hif which '^ries according to the species. 

The 1^8 are very slipjt and stroaig; tb? 

feet are artbod with long and powerful . , 

^ c lq.w B, by the assistance w which the ' « ^ ' 

'Armadillos bujTsyv \i[ilh such exjjeditjpn, that a traveller has scarcely time to dismount 
from his horse to capture one before bis intended booty is beyond his reach. 5ven the 
6reat Armadillo or Tatu {I>. giga^, although upwards of^tbree feet long in the body 
has been known to feurm a humfw C'>n8iderably longer than himself within three 
minutes from the time of his perceiving the vicinity of on enemy, and when thesV. 
animals have once got beseath surface, they fix themselves so firmly with their feet 
that it is impossible to drag them up again. 

These bnimals are found in South America, where they are distributed! everywhere, 
from Mexico to the Straits of Magellan. They live on' the bor'ders of woods, where 
they dig^bemsclves burrows in which they usnall;^ pass the day, wandering about at 
night in search of their food, which consists almost exclusively of insects and worms: 
in punuit of Ants and White Ants they arc said to dig under the dwellings of those 




Fip. 351.—The Cahoaeou 
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insects, so as to feast ujjpn them at their leisure. They are also said to visit camon, 
and occasionally to feed^oA soft vegetable nfhtter. The smallest species, Dasffpus 
minutWy is only about ten inches long in the bf^dy; the largest is the JD. gigas^ already 
referred to. The flesh of all the Armadillos is eaten by the Indians; but the Europeans ' 
are more dainty, and cat only particular species.* In the tertiary strata of Soiitb j 
America, the remains of some gigantic ^ccies oJ tliis family have been discovered ; 
{Glyptodmi tfc). ^ 

The, third and last family of the recent Edentata is composed of the Sloths or ■ 
Bradypodidcs. In thcle ailin^als the ^d is gmaJI find rounded,*and the inatoad of i 
" being produce d into n pointed cone as in the preceding families, arc ve ry shor t, so that 
the fe£e pro jects yery little in front ot ths JJriffilura- The iSala c.hunc.i8 n inarkablo in ; 
its form, from its giving off two free proc esses; the zygomatic process runs backwards, <i 
but p.agsc8 ahavf the* corresponding process ofl^thgJtempproT bone without touchinf^ it, 
whilst a sccon^process descends outside the lower jaw. The latter is very strong, and li 
both ^aws are afmcff'witb m olar and caning tooth. The molars arc four in tbo upper, 
and three in the lower jaw, and of a neaidy cylihdrical form, and the canines are very 
small. The tail is exccssivdy shor t or enitircly wanting. 

•There arc few animals which exhibit in a greater degree what appears to the care¬ 
less observer to be deformUy, than the Sloth, and none that have on this account boon 
more maligned by naturalists even of high standing. Buffcm, and many of the older 
zoologists, were eloquent upon the supposed defects of the unfortunate Sloth.—We are 
gravely told by these writers, tliat when the Sloth ascends a tree for the purpose of 
feeding on its leaves, it is so lazy that it will not quit its station until every trace of 
verdure is devoured, nay some of them went so far as t) assert that v'hon this was the 
case, and the Sloth was compelled to look out for a fresh supply of sustenance, it would 
not take the trouble to descend the tree, but just'allow itself to drop from a branch to 
the ground. Even Cuvier, who ought to have known better, echoes this tain, and in¬ 
sinuates that Nature, probably becoming weary of perfection, “ wished to amusn her¬ 
self by producing something imperfect and grotesque ” when the Sloths were formed; 
and ho proceeds with great gravity to show the groat *< inconvcnienfto of organization ” 
which in his opinion rendered the Sloths unfit for the enjoyment of life. 

It is perfectly true that on the ground, those animalsmre about the most awkward 
creatures that can well be imagined, for their fore legs are much Inngnr th e hinjl 
ones; all the aro terminated by very long curved claws, and tho gojeraltsitructure 
of the animals is such as entirely to preclude the possibility of their wHkifig on all 
fours in tho manner of an ordinary quadruped. In this, which is an unnatural situation,* 
they certainly appear the most helpless of animals, ^nd their only means of progression 
consisis in hooking their claws to some inequality in tho ground, and thus draggyig 
their bodies painfully alongi But in their natural home, amongst tho bihnehes of trees i 
all these seeming disadvantages vanish, nay, the very peculiarities of structure which i 
* render tjie Sloths objects of pity on the ground, arc found to adapt them Ujc better for j 
their true mode of existence. 

The structure of the anterior extremities Bgreos very closely with tha^of the samel 
parts in man, and tljese meDiberTpossess great freedQiu^f njjotion. The feet are how-T 
ever very different in their construction, from the human hand; the bones* are firmly 
united together, and give support to enon q^us claw s which are turned'inwards in 
repose, and rest against the palm. With thc^ the Cloths cling firmly to thehranches 
of tho trees, from which they hang with their hacks downwards, and aa it is in this 
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position that th«ir Trholc existence is passed, we can easily se^that the mobility of the 
bones of the arms, coupled with grasping arrangement is peculiarly adapted to gire them 
security and freedopa of motion in th(^r arboreal residence. Thus we sec that so far 
from being a mere freak of nature, ^e Sloth is specially fitted for enjoying a particular 
. * mode of existence, and that it is most 




absurd to come to any conclusion with 
r*f^BRWEl||r:. , regard to th^ powers of any creature from 

I'lml ftlffi r seeing it in an unnatural positUm. The 

^ { I ^loths selijodi, if ever, risit the ground 

* i in a state of nature, and indeed have no 

_JL| reason for doing so, for in the great 

- forests of South America, which they 

• exclusively inhabit, the trees grow so 

“ close together, that these animals can 

'^4 ' --pass with facility from one to another, 

^ especially when strong winds wave the 

Fig. 352.— The Ai, or Common Sloth. (Btadyptts branches of the trees and thus bring 

tridactylus). i them into closer juxtaposition. • 

'Die Sloths are found in the eastern parts of South America, from the neighbour¬ 
hood of Honduras, as far south as Paraguay. They are rather small animals, the body 

rarely exceeding two feet iu length, and arc covered with a wo olly hair . Their fqo^ 
consists entirely of the I nave s of trees. They produce one young one at a time, and 
the little animal for some time after its birth cl inas to th e bac k of it s mo ther, where it 
is conca aled am onggkthe loSfiL^airs. 

Allied to the Sloths and apparently uniting the Edentata with the Pachydermata, 
is a remarkable family of extinct Mammalia of colossal proportions, the remains of 
which have been found in the tertiary strata of some parts of South America. In the 
structure of the head and jaws, these animals agreed closely with the Sloths, but as from 
their great size they wc.re of course incapacitated for ascending trees, the conformation 
of their limbs has been modified to enable them to walk upon the ground. In this 
respect, therefore, these gigantic extinct creatures may be considored as intermediate 
between the Sloths and the A( madillos, and indeed they were at one time considered to 
be most nearly allied to the latter, and it wt^s supposed that they were furnished with 
a covering of bony plates; this, however, is now found to be ineorrect. The humerus 
and fennn* ii£ these animals were very short; the radius, as in the Sloths, possessed a 
lotatory motion, and the fe6t, which were of enormous size, were furnished with boof- 
likc nails on the outer, and long claws on the inner toes. The principal genera of this 
group arc Merjatlierium, Mylodon and Mtgalonyx. From the structure of theii'*' teeth 
it IS evident th£» their food must have been of the same natuce as that of the diminutive 
Sloths of the present day; but as they could not ascend the trees, and tbeir feet, ore 
evidently formed for digging, it is supposed that they must have uprooted the trees in 
order to get dt their foliage. The largest species were of the size*of a Ehinoceros or 
Hippopotamus. 

* Order VITI.—Eodentia. ,, 

' »■ 

General Characteza.— The Eodentio, or gna wing Mam malia, form tho first of 
the truly ^guieulato orders. Tlmy are all of srnaHsizejmany of them the most 
diminutive of their class; but the species are exceedingly numerous and usually 
very prolific, so that no Mammalia arc more generally or abundantly distributed. 
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Their most conspicuous character is to be found in their dentition^ which is very 
peculiar, and only occurs^sowhere in a rcmaikajbl^' aberrant form of the Quadrumana. 
The teeth are of two sAts, incisors and molars, the 
canine teeth being entirety deficient. The imf^ag ra are 
two in. number ijLjaaekjAw; t hcic..hase *3 pass far^ into 
th». j wv, wl^ usually, benenfh thii tmAm ticth,* there 
is a permai mnt pu lp, by the action of •wliich iho inci¬ 
sors arc kept constantly grjJVing during th8 life of the 
animal, so as to supply^the nontinual wear going on at the ‘ 
extremities where the upper and lower’lceth coihe in con- 
* I tact. The nnbat..nop.R of tbft of these teeth is mode- 
} rately soft , but their anterior surfi ioo Ja Cf)VfirRd with a 

l ayec - J"vnry h n w l, nTwm fil,*iQigp.tcdji^^ “'’ iJSnSl. “ 

inr the a n t e ri o r w all of, the socke t. The thin"%cr of 

hard enamel which coats the front of the tooth resists abrasion much better tlian the 
dentino of which the body of the tooth is* eomposoj; the latter consequontly wears 
away most rapidly, and thus the enamel*always constitutes a sharp projecting edge 
like that of a chisel, of which the dentine forms the ^veiled portion. The object of 
this arrangement is very apparent. These aninmla feed to a great extent upon hard 
substances, or substances enclosed in hard coverings, suj^h as nuts, &e.; and in order 
to get at their food they require both sharp and strong teeth; the retiviisite sharpness 
is furnished by the thin plate of enamel; but as this by itself would break away 
directly when apidied to its ordinary purposes, it is strengthened^y a thick layer of 
dentine, which, although it furitishcs the niTCssaiy suj^ort, wears away so readily as 
never to interfere with the efficiency of the cutting edge. This efficiency is, in fact, 
only preserved by constant use; aud when oBft oi tlio incisor tcetli is brolujMway, the 
one oppoeke to it, being deprived of all chock upon its growth, continues to increase in 
length like the ftwit of thn,Elephant; but as the form of the s ockets a scgpicnt of a 
Circle, thfe^poth is dewloped cir cular form. matf .lime _i; (revcnL. lhc 

Jtald^ahy nourisJuaent. A remarkable instance of*the.abnormal growth 
of one of the incisor teeth of a Beaver is noticed by Professor Owen, in his Treatise on 
the Forms of the Skeleton. {Organic Nature^ vol. i. p. 28'3)^ 

Frhiad thn ineisnn thwa is b large gapi beyond which the m olars ar e situated.* 
Those vary in number from t wo to six. ancAre usually desti tute of true ro ots: ^ in fact, 
like the incisors, they generally continue growin g thwnghpyl^, the, animfl'f jaiitcnce. 
They are sometimes composed of a simple piam ef ; the « 

latter is sometimes folde d so as to produce tranave y ^ ^ ridgns at-Slin surface of the tooth, 
which ^s usually worn flat, and in some cases exhioits small isolated spots of enamel 
in the body of the dentine., These teeth are evidently adapted for th%comminuti(Jh 
of vegetable substances; and although many of these animals are omnivorous, there is 
%io doubt that vegetable matters constitute the principal part of their nourishment. 

The a lcwtl is siQgll, and the jaw s, especially the lo w er one, large and strong. To 
give full action to the gnawing incisors, the lower jaw is articulated to the skull by 
an el ongated condyl e, which allows it to move freely backwards and forwards. The 
head is more or less funded*..with the WXlttt..EPi,uted, and usually fuinished with long 
mou stachea. The ♦tia innntiy ia nniQii the often ^rm large 

pj^iiR.hRftj in which the animals can convey food to the hoards which they up in 
their dwelling-places. The brain is small, and exhibits scarce ly any convolutions ; 




730 


THE BODENTIjL—^THE TTATUga 


and the tK ^rtihelln m. ia .aljnnat.,jen^jiiQty ^ r pngpjl. la these^characters the Rodentia 
appHtach the MarwpiaJ aftiiimals, ^Idise to which they 'are indeed placed by many 
zoologists. The are generally and adapted either for yal, |t^pg or nlim hing; 

the feet are funxishcd with fojir or^ve ¥Atl ; hut the 

th mnb is never opp osable. The ayes and exter nal, ear s are usually of moderate size, 
blit the latter sometimes attaih a great length. The skin is generally covered with 
8 oft_l|ft ir. but in some cases with bri^Jlp and s pines . The tail varies greatly in its 
development, and is sometimes naked or scaly, and sometimes covered with hair. ' 

The Rodents are distributed in all jiarts of the world^,et^en ISew Holland possessing 
apparently indigenous species. Very few arc domesticated; but the flesh of some 
species is eaten, whilst the skins of others arc Sought after as furs. Notwithstanding 
their small size, their great numbers, their habit of storing up 'largo quantities of 
provisions, and their extraordinary propensiiy for gnawing, caused thehi to commit great 
devastations in many places. 

Divisions.— The immense number of specie's included in this order has necessi¬ 
tated the formation of numerous families. • In the following sketch we have followed 
Professor Wagner’s arrangement, with scarcbly any deviation. 

The first family is that of tbj jtepor/^j or Hares, which are at once distinguished 
from all tho other Rodents by the possession oY a small ad ditional incisor beMqd each 
of tho two large chisel-like i nai sor teeth in the upper jaw. They also present sever^ 
other remarkable characters, amongst which ■^e may notice that the ortits com muni¬ 
cat e with each other through an aperture in the septum, a structiirc^-hich is 
rtIinr^o.tj>riatiia.Af thS class ofjurds Thc maxilloTy bones are pierced with numerous 
sieve-U ke holes, a character which is otherwise peculiar to tho Ruminants. Thc molar 
teeth have a transverse ridge of enamel, so that they appear to be composed of two 
halves; they are usually six in the upper and five in the lower jaw, but in some 
species the upper jaw has only five molar teeth. The Leporidm are all strictly 
herbivorous animals. 

The Common Hari (Lepua timidus) and th o Rabbit {L. eunimlus) are such familiar 
examples of this family, that any detailed description of their form will be unnecessary. 
We need only notice that in all these animals the feindJilfgs are considerably longer and 
stronger than tho anterior limbs, and from this cause their motions consist essentially 
of a Kiicun spinn nf | ofl p a- The qlayjfilcs^ ^re usually iroperfM^. They are generally 
very pnjbfi c animals, and both the Haro and the Rabbit possess fiv^airs of mammae— 
two on the ^oreast and three on the belly. The species are distributed ovcr'THe whole 
*'eartb, with the exception* of Australia; but they are most plentiful in tho temperate 
parts of the Northern HemispberCp In trdpical countries they are comparatively rare. 

^ Thc common Hare of this country is distributed in most parts of Europe. €t may 
be taken as fiio type of the true Hares, in which thoviisproportion between the 
fore and hind legs attains its bi^host degree, and its habits may therefore serve to 
exemplify those of that group of the family. The ^are frequents thickets, jwhere it* 
rests during the day in a shallow depression, which it makes on the surface of the ground, 
and comes ^broad at night to feed on the tender herbage. This resting place is 
called the form, and the Hare’s attachment to it is proverbial; \t shifts its residence, 
however, jrith the season, so as to get a warm place in the winter. Its senses are 
exceedingly acute, and. give it timely notice of the approach of danger ; when pur¬ 
sued it runs with the greatest swiftness, and adopts a great variety of expedients to 
escape from its enemies. It takes the water freely, hot only when pursued, but in 
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passing from on© plac© to another, and the “ Magazine of Natural History " contains 
an account of a Hare b4ng»seen to swim across an arm of the sea a mile in breadth, 
apparently on his return, 4ike another Leander, from his l)eloved, who came down to the 
shore to see him off. Th# chase of the Hare isH favourite sport in roost countries, and 
its flesh is very highly esteemed; the ancients even o^ributed medicinal properties to it. 
It has frequently been tamed, and l^pears then to be an amusing pet. In cold 
climates it is said to become white in the Winter, but this phenomenon is presented in 
a more striking mjanner by^ome of the noftliem species, of which the Alpine Hare 
(i. variabili$), which^is qjso an inhabitant of this country, ia an example. North 
America possesses numerous Species ot Hares; in some of these the tail is upwards of* 
five inches long. In the Rabbit (X. mumculm), the hind litge are much shorter than 
in the Hare, and op the animal is in consequence for loss swift of f(X)t, it resorts to a 
dlffeinnt mode e8q^ping*from its enemies. Instead of a slight cavity in the surface 
of the earth, the dwelling of the Rabbit consists of a deep burrow, into whiclT it 
vanishes with the quickness of thought the moment any danger approaches it. 
Rabbits live together in large communitigs, and the places in which they form their 
burrows are called u'arrena. They prefer a sandy soil overgrown with furze, thq 
prickly branches of which not only servo to protccl^the entrances of their burrows, 
but also furnish them with an abundance of food. They nevertheless make frequent 
incursions into the cultivated fields in their vicinity, wjicru they often do considerable 
damage to tender herbage. A rabbit warren is a profitable concern, as tlie flesh is 
highly esteemed, and the skins, especially when they are of a particular shade of 
colour, are of some value. The Rabbit is one of the two spociA of Rodents which 
have been domesticated; the tome varieties, both aa to form apd colour are very 


numerous. 

The Calling Hares {Lagomyi)^ in which there is but little difference between the 
length of the fore and hind legs, are found only in the colder regions of the north, or 
at a considerable altitude on the mountains of the warmer or temperate climates. Th^ 
have a curious piping note or call, and form large stacks of tpdder for their winter 
supply. They burrow in the ground, and arc said to fqrm a galllTy ‘leading from their 
ordinary dwelling to their supply of food,too that they may have access to it at any 

time. • , 

The second family is that of the Cavida or Cavies, the general form ofethe animals 


composing which has a good 
deal of resemblance with 
that of the Hares, although 
the body is stouter and the 
inequ||iitj_Qt is 

mugh les s. In the Cavies 
the is either rudimen ¬ 
tary or entirely wantin gj 
the t9,g s are furnished with 
^pof-like nails, and the ears 
short. The clavicles^ 
are imperfectly developed. 
The m^l^ teeth are fou r in 
number on each side in each 



Fij. 864.—The Oapybara [Bydrocheenu cajiyfrarq). 


jaw; they usually exhibit mote or less complicated folds of enamel, but in some 
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cases are composed of separate columns of that substance and dentine, united by 
cement. The mammee arc variable in number, sometimes nihnerous, but the females 
appear only to produce from two to four young at a birth. *' 

These animals are all strictly tcnfbstiial^and herbivorous in their habits; they 
generally live in holes, which thcj^ dig for themselves. They are entirely confined 
to South America, where they oceur^principally 4n the warm regions. 

This family includes some of the largc'st species in the order; the Capybara 
(Jlydroekcerus capybara^ Fig. 354) measuring about tifiee feet in length. This 
animal has much the appcai^uicc of a small pig, and its bod,y is vovered withi bristles; 
Vt is an inhabitant of watery places in the w'armer parts' of South America, where it 
is generally seen in small flocks, and takes to the water when alarmed. , It swims 
well, and the thrfiajtoe§.ofjtho. hind feet are _unitel,hy-ashort.-83viwming mipibranc. 
The flesh of this animal is very good, and it is said to be h favg^rihr prey with the 
Jaguar. 

The Agoutis (Basyprocta) present a considerable resemblance to the Capybara in 
their general form, but aie lighter in appe.arance, and supported upon more slender 
legs. TJiey inhabit the forests of South America, eastward of the Andes, where 
they lie concealed during the da,y. The common Guinea Fig {Cavia aperaa) is a . 
well known domesticated species of this family. In its wild state, the fur of the 
Guinea Fig is a mixture of oranj^e and black, with the under surface dull yellow, the 
domesticated specimens, as is well known, are usually patched with white, black, and 
orange. It inhabits dry bushy places, and its flesh is said to be good. 

The Umti 'jeidec. ‘or Forcupin es. are at once distinguished from the other Eodentia 
by the spi ny cov ering of tbeif bodies, which, however, ij^some of the American 
species is almost conce aled by the fur. The skull is remarkatde for the great size of 
the ^^d the molars, of which there are four on each side of 

each jaw, are furnished with distinct roots, and with complicated folds of onamel. 
.TJe clavicles are incgmplete. 

The name of Forcv’pine given to these animals is derived from the French name, 
and signifies “Spiny Fig,” a denomination which is justified not only by the heavy 
pig-like appearance of the animals, but als'j by their peculiar grunting voice. They 
are found in both hemisph<jj'es, but those of the Old World difier greatly in their 
liabits from l^ose of the American Continent. 

The i|pecies of the Eastern Ilcmispherd arc confined to the warmer temperate and 
tropical regions. They are strictly terrestrial animals, living in buiTOWs, where they 
yass the day, their period of activity being nocturnal. The majority are furnished 
with a short spiny tail, the apex of which bears a tuft of small open horny tubes; 
but in two species, forming the genus At^rura, the tail is long and sca^y and 
terminated byt. a tuft of long bristles. Tne best known species is the eommon 
Porcupine {HysUix criatatd) one of the largest of the Eoclentia, which inhabits the 
south of Europe and the north of Africa. The head and neck are covered with a < 
crest of long stiff bristles, and the body with long spines, sometimes upwards of a 
foot in length, and marked with alternate rings of black and white. These spines 
are erected when the Porcupine is irritated or alarmed, and thus form a most efBcient 
protection, but the old notion that h^e could project them like darb, at his enemies, is 
totally des&tute of foundation. 

The ^^jnericau species, of which there are at least seven, differ from the Eastern Por¬ 
cupines in their habit of amending trees, and with the exception of one species, the 
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Mrethnnn dormta, or N«th, American Porcupine, they are all furnished with long 
prehensile tails. The species thus provided ford the genus Ctrcolabes, and they are 
peculiar to South Amcrieja. The northern specits occurs as far north as latitude 67" N., 
on the shores of the Mackenzie River. The spiftes in all the American species are 
much <>m i'ler than those of the Old "Vyorld Porcupines. 

The CaMoridiB. or Beavers, are large, «tout.built Rodents, with fi ve tnes nn the 
foot, and those of the hiarf»i:.jiair unitedy by a ^swimiijj]^ ineiTj|.brftnc. The ingisor 
t^h are of great^«3 andjtrength^ and^ the molarsj oWhict there arc foy^^on each 
^ *8ide in eboh jaw, exhibit a most compliy^y^aHwigemcni 

of the qijaaipl (Fig. 355), whi|h forms t hree filda nn nn e 
^j4c^of the tooth, and a ""glp 

t^ in one of the genera iflcludcd in the family, is broadly 

u oer iLf 1 -r it. # 41 . depressed, otatc, and s^aly; in the other it is rounded 
Fig. 355.—Molar Teeth of the j i . i j i. • 

B6Avcr« &Qd cloth6d with QQlT* 

The most celebrated species of this family is the Reaver 
{Castor fiber)^ a large Rodent which is fojind in the northern parts of both hemispheres. 
Ry some zoologists, indeed, the American Reaver is^considered to bo distinct from that 
inhabiting Furope and Asia; hut no one has yet succeeded in finding characters of 
sufficient importance to justify their separation. In Europe the Reaver is now scarce, 
hut it still occurs in some places; it has, however, been long since extirpated in 
Rritain, although there is good evidence of its having once been an inhabitant of our 
island. Even in Canada the Beaver is growing rare, its diBapin*arancc being princi¬ 
pally owing to the great numbers destroyed for the^sahe of their skins, which are 
employed in the manufacture of hats. 

The Beavers are aqua tic ani mals, and are always met with on the banks of rivers. 
Here they make large dams with the stems of trees, plastered with mud to keep out 
the water, and, with the same materials, Iniild thi'mselves rude dwellings in the water. 
The stories of tlicir wonderful ingenuity in building, which would almost lead onPto 
suppose that they dwelt in palaces, all owe their existence to the fejtile imaginations of 
the Canadian hunters. It appears that, when niolcste’d by man, the Beavers quit their 
ordinary habitation, and burrow in the banks of the stream. 

Tlu) fpr consists of tw qjti pds of hair—one long and *ripd, forming tjie outerjcg/lt, 
the nt.hftr soft and downy; it is the latter«that is employed in manufactures. Besides 
the fur, however7tho Beaver furnishes a substance well known in medfcjpe under the 
name of east oreum , which is fleerg^ed ip a pair of sacs sitixated in the ncighhourhooj} 
of t he gener ative organs. The American castoreum is said to be inferior to that pro¬ 
duce^ by^ the Beavers of the eastern hemisphere. * 

This family only includes another animal, the Coypn {Myopotamm ^Wch 

differs from the Beaver in its round hairy tail. It is a native of South America, where 
' it lives like the Beaver, in the vicinity of water, and burrows in the banks of streams. 
It is a much smaller animal than the true Beaver, but its skin has been .substituted for 
that of that animal, and as many as 800,000 of these skins have been imported in one 


year from South America. » ,. , * <i 

The next family^is that 8f the Mu rida, or Rats , of which our common Rats and 

Mice may be taken as typical example*. The general form of these aamals is too 
well known to need description, and we shall, therefore, confine ourselves to the 
characters by which the family is distinguished from its neighbours. Iji th8 Murid® 
the tail is pore or less eloL|gted, and usually ^ed; the eyes are of moderate size, 
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and tke erter mtl eft ra are distinctly developed; the hi qd. ley s are the longest, and 
possess five complete toes, whilst thd have only f our toe s and^SLEQElLfif 

wTiich t.hfl thiin^h ; thC lo wer inci sor teethoaro narrow,and pointed ; 

the angle of tfie lower jaw is rounddd, and th* ^ c^vicles are comp lete.» These animals 
generally hold "their in tHir jfnrB^pnws vahilnt aiding up pn. their 

DgJhia*apieration. They are all b un'ow ing animals, and most of them 

s^Uimgell. 

This family is the ijiost abundant in the order, the species being exccssirbly nume- 
'/ous and very generally distributed in all parts of the world; some are even indigenous 
to Australia. We have at least eight British spofdes, of which the common jRat {Mu$ 
deeumanus) and the Mouse {M. musculus) are only too well known frojn the dej^edations 
which they commit upon our pl^visions. These, aud some ether gpeci^, of which the 
diet is not strictly of a vegetable nature, have the molar teeth furnished with plates of 
enamel or tubercles, which alternate in the teeth of the two jaws; they are thus 
adapted for their mixed diet. Our common Rat, or Brown Rat, is not indigenous to 
this couhtry,—and, indeed, its original residence is unknown,—^but it is now found 
in all parts of the world, having been transported in ships along w^ith more welcome 
merchandise. It is frequently cafied the Norway Rat, from a mistaken opinion that it 
was introduced from that country. Its numbers are kept up everywhere by its asto¬ 
nishing fecundity, and its power of subsisting upon any description of food. Wher¬ 
ever it comes it is exceedingly destructive, not only from the provisions it destroys, 
but fi^m its propensities for burrowing, digging through walla, and gnawing timber, 
which have occasionally caused the complete destruction of houses. It swims well, and 
is found in great multitudes in the sewers. When attacked, it is bold and fierce, often 
flying at a man; and, in fact, its cunning, strength, and ferocity render it a most 
formidable pest. 

The Brown Rat has almost extirpated the true English Rat, or Black Rat (3f. rat~ 
tM), which is considerably smaller, but agrees with its rival in most of its habits. 
Our European Rat^ arej however, mere dwarfs compared to some of the Indian species, 
which measure upwards of two' feet in length, and are, of course, endowed with a 
corresponding power of destruction. One of the most noted of these is the Mtis gigan~ 
tins ,—an inhabitant of the Coromandel coast and some parts of Bengal; it forms its 
burrows in dry places near houses, and rcadi'y digs tmder the foundations of granaries 
and througljj vhe mud walla of houses in search of provisions. Its principal food 
i;',onsist8 of seeds of different kinds, but, in default of these, it makes great havoc 
amongst poultry; the lower castes of Hindoos, to I-evenge themselves, often feast on 
its flesh. The Chinese are also sait to be groat consumers of Rats. ^ 

* The Field Jdice are very abundantly distributed in this country, and furnish a 
great portion of the food of our smaller predaceous Mammdlia and Birds. We have 
two species of true Field Mice,—the Long-tailed {HL tglvatieua) and the Harvest Mouse 
XJIf. meatorius). They are exceedingly destructive in fields and gardens, as tiiey not 
only devour laige quantities of produce, hut also lay up considerable stores in the 
burrows whibh they prepare for their winter sleep. 

The Harvest Mouse is m exceedingly elegant mmute £4>coie8. 'It forms a beautiful 
round nestj^supported amongst the stalks of tho com plants, in which to rear its young. 
The nest is made of the leaves of (he corn, most ingeniously plaited together. 

The ^host-tailed Field House {Arvmla agrestis) and the Water Rat (A. ampkibia)^ 
with a third British species, belong to the extensive group of the yole8^(.^fvtMfoh 
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which are oduidered by apoic^writcra to belong to the same family as the Beavers, to 
which they are certainly cearly allied. A speciBa of this group, the Ondatra, or 
MuB(juaah {Fibvr ztbelhtcu$j^ inhabiting Canada, furnished a well*known fur} between 
400,000 and 500,000 skins of this animal ixo annually imported into Bngland. 

The Hamsters {Oricettis) are nearly sUied to th^ itfio Mice, but are distinguished 
from them by the possession of cheek poualios. They form complicated buiTows, in 
which they lay up a large store of provisiows. They are found principally in the 
temperate parts of Asia *« but one species, the common llasustci^(6\ vulgaris)^ extends 
into Europe as far as the Bhiim * ' <1 

The Lemmings {Myodea), which ai-t^early allied to tho Vij^es, arc found in the high 
northern latitudes both hemispheres. They are remarkable fur migrating in immense 
numbers, in a st^gh^line,•from one part of the country to another, geneiallj in the 
autumn, probably in search of food. They*Bwim well, and never allow thoiuaolvc84.o 
be slopped by any expanse of fresh water, however broad, or any river, however vapid. 
The best known species is the common Lemming [Myodea kuntnua), which is very abun* 
dant in the mountains of Scandinavia andX^pland. Erum the sudden appearance of 
this species in vast crowds, it was formerly supposed to fall from the clouds; and 
some old writers gravely relate instances of their (dropping on the decks of ships at 
sea, and into tho laps of women sitting at their cottage doors. They ore exceedingly 
destructive to the produce wherever they make theif appearance. 

The Gerbillea [Merionidea) are principally inhabitants of tho continent of Africa, 
but a few species occur in India. They are placed by some authors amongst tho 
Jerboas {fiipodidie)^ which they closely rcscmhlo in form and habits. 

The family of the Faammoryctida, or Sand-Rats, wfiich is principally confined to 
South America and the West Indies, agrees in most of its characters and in the habits 
of tlie animals included in it with tho Muridm. Tho limbs arc of about equal length, the 
ears of moderate size, and the tail similar to that of the Muridm; the angle of the lower 
jaw is produced into a long point, and the molars, which are almost always foui oti 1 
each side in each jaw, have a flat surface with transverse fol^s ojf enamel, and are I 
destitute of roots. They are generally of^mall size/and live for tho most part in' 
burrows in sandy places; but some species inhabit the branches of trees {Capromya, 
&e.) Some genera, such as Ikmcherea and Eehinomya, ha ve stiff spines mL| ed with the> 
ordinary hairs on the back, from which ciBcumstancu a few of tho species have been 
described as Porcupines. • , 

The Oeorhychidea, or Mole-Rats, form another family noq^ly allied to the Muridai. „ 
These singular animals have a stout, elongated, and cylindrical body, with short legs, 
of wbi^h the anterior aro stronger than the posterlbr, and^e ieet are all furnished 
with five toes. Tho head is large and obtuse, and the external eara ^nry Bmallj &r 
entirely deficient; the inefsor teeth are broad and truncated at the end, and usually 
•project considerably trW the front of the mouth. The eyes are excessively small 
and ofte^ covered by the skin, and the tail, like the ears, is cither rudimentary or 
wanting. 

In their gmeral appearance these animals present a dose rraemblance tb tho moles; 
as in these, form*of the iftdy and the structure of the limbs indicate a strictly sub¬ 
terranean exbtenoe. They are found in Both hemispheres, but the species 9 ^ not very 
numerous. The greater part of them occur in Asia, but several extend into the souths 
eastern pdrts of Europe. They are exceedingly injurious to agriculture, as t&y feed 
upon the roqts and under-ground stems of plants. 
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Several species possess large clicek pouches, in which thcj carry off great quantities 
of provisions, and store them away" in their subterranean retreats. At the Cape of Good 
Hope, one species, the Qeorhyehus ca^ensis^ is so abundant ^ gardens as to do immense 
mischief, and in large grounds, according to Dr. Andrew Smith, it is usual for a man 
to be employed in nothing elscj;han seeking aj^d destroying these animals. Like the 

Moles they betray their position 
tv the mounds of earth which 
they throw up. Another Cape 
.ffpbcies, the Sand-Mole {Bathy- 
ergus maritimus)^ which is as 
large as a^Dabbit, is described 
by the same author as burrowing 
in sand/ localities to such an 
extent as to render them unsafe 
to ride over; it is a fierce animal 
and, when approached, instead 

Fig. 356.—The Mole-Rat {Spalax typhhis] of retreating to its burrow, it 

stands with its mouth open ex¬ 



pecting the attack. It bites with such determination that when it has fixed upon a 
stick it may bo carried for some distance before it will quit its hold. 

The family of the ChinchiUida:\ or Chinchillas, includes a small number of elegant 
little animals, whi^ are entirely confined to South America, where the greater part of 
them inhabit the mountains at a considerable altitude. In these animals the hind 
feet are considerably longer tnan the anterior, and the animals, when feeding, always 
sit upon their haunches and hold the food between the short fore paws. The ears are 
very Iqrge and broad; the tail is long and covered above with long hairs, which form 
a large tuft at the tip, and the molar teeth are composed of three transverse laminae of 
bony matter and enamel, united by cement. The clavicles are complete. 

The fur of the Chinchillas is very thick, and of a soft, woolly texture, especially in 
those species which live at a considerable ^altitude; it is usually of a gray colour, very 
elegant in its appearance, and 
^thut of some species, espt.- 
cially the Chinchilla {Eriomyt ^ 

tem(7rr,*Figc357), is greatly 
admired^CSrTrinto cloUiing. .. ' ■ 

only making their appearance 

on the surftwe at night. The 857 .-The ChinohiUa (Sritmya lanigar). 

Mountain Viscacha {Lagi- 

dium Cuvi^ra) lives on the plateaux of the J*eruvian Andes, always at an elevation of 
at least twelve or thirteen thousand feet, and usually near the line of perpetual snow. 
It is ft larger animal than the Chinchilla, but its fur is .not of so much value. The 
Viscacha {Lagoatomua trichodactylm)y a species nearly allied to the preceding, inhabits 






Fig. SS?.—The ChinohiUa {Sriomys lonigar). 
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the great plaina of Buenos Ayres, where it digs burrows for itself; it is the largest 
species, but its skin is hfld in no esteem. 

Nearly illied to the Chinchillas are the Dipo^Mg. or Jerboas, in which the bind 
Ifigg, attain an extraordma-v dcTelonmentj the xSetatarsriiTpSJSlar being very 1^, 
so that the little animals hflp along liJse the K^Woos entirely on their hind legs. 
The f^e lejg are exceedingly gfeort, aiM the feet are.furnisbed with fojui.,,too8, armed 
with olasES, with which the Jerboas ^ burrows, in which they live Uko inost of the 
species of this order. The (jlkTiclfiS^jCB- fwnfile te. The hi nd.^iee t usually consist only 
of t^ec ftampl^. tnag, and Jhe metatsuajsjs often formed a skighUjene.' The tail ia 
ygryjaeg, cylindrical, and pilose, the nsap is furnished with long bi^es, the e yos an# 
aass are usually of 1^ size, and 

In the Com of tlicir bodios &tid limbs tbo DipodidsB nmy be Looked upon ns 

the representatines o{ the TCangaroos amoMst the Rodentia, but they differ from those 
Marsupials completely in the way in which they rest upon the hind feet, which only 
touch jhe grou nd with the toes, ^hilst in the Kan garoos the lower surface of the tassas 
is applied tc Khe aa r th.^ By means of the^o powerful elongated hind legs the Jerboas 
perform most a.stQni8hing leans. • 

The Dipodidas are inhabitants of Asia and Africa^ a few also occur in the South of 
Russia, and two in America. They are found in the desert plains of Asia and Africa, 
and pass the winter in a state of torpidity. They are all small animals, the largest 
(Scirieies deeurmnus) not exceeding nine inches in length of body, whilst the smallest 
{Bipus mmotarsus) is only three inches and a-half. The ordinary size is about five or 
six inches, but the tail is often longer than the whole body. Thos best known species 
is the Egyptian Jerboa {Bipus ctgypfius), which occurs abundantly in dry places in the 
North of Afiica, and appears never to drink. Of tne Americar. species, one, the 
Labrador Jumping-Mouse {Jaetdus labradnritts), is very common in the fur countries, 


and occurs at least as far north as the borders of the Great Slave liske, in latitude 
62“ N. In the Eastern Hemisphere no species appears to occur further north than 
55“ N. lat. The second American species is an inhabitant of Mexico. 

The family of the Myoxidee^ or Dormice, is evidently intormo^iats "between the 
preceding more or less moussaUlK animals mnd the although by many 

zoologists they are included in ihe same family with the latter. The principal charac¬ 
ters by which the Dormice are distinguished frolh the Squirrels are derived from tbs 
structure of the skull, teeth, and intestine.* The form of the skull resembles that of the 
Mice, in being suddenly nanowed in the frontal region, end the ^^ne is desti¬ 

tute of a p ostorbital process, which occurs in the Squirrel^ and which indicates the^ 
separation of the orbit from the temporal fossa. The qiQls>^ are fim r^on each side 
in ea^ jaw, and more or less complicated in thefr structure; and the intestine is 
de stitute of a ^osoum^ a n oigan which is of very large s ize in all the o^her Rodenfla. 
The ppB^iior legs are alTttle longer tEfm anterior, and T^g.d^ 

toes; the anterior feet have fsgr perfedytofiSy and a small nailless tubercle in the place 
of the t£umb. The tail is donga^ and clothed with hair, and the ears are of moderate 
or large size. 

The Dormice are active little creatures, closdy resembling the trne Squirrels in 
their manners and diode of life. They are found only in the temperate parts of the 
Old 'World, especially in Europe and Afiflca; in Asia ^ey seem to be conl^od to the 
ooighbourhood of the Caucasus. 

Only a single species, the Common Dormouze {Myoxus mellantprivs)^ is f!kund in 
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Britain. It is a small species, less than three inches in length in the body, with a 
somewhat bushy tail of two inches and a>half in length colour is a light tawny 
above, becoming paler and yellowisi^ on the belly. It lives in woods and thickets, 
where it builds a small round nesh of leaves amongst the blanches of shrubs. It feeds 
on com, berries, nuts and acomc^ and, like the Squirrel, takes its food between its fore 
paws and eits upon its hind quarters to eat it. During the autumn it becomes very fat 
and lays up a store of food against the winter season^ which it passes in a state of 
almost total torpidity, only i awakening from its long slumber when the weather is 
particularly mild, tafting a little food from its Jioard, ai^ .hen relapsing intb its former 
state of insensibility. 'When the worm weather of spring rouses it permanently from 
its lethargy, it haslost %e greater part of i^ autumnal fat. This phenomenon of 
torpidity appears to be evinced by the Dormouse in a more striking degree than by any 
other British animal; hence the name ol^^letper is frequently applied to it, and most 
of the European languages have a similar denomination for these animals; even 
mouse evidently refers to its habits of sleeping. The habits of the other species, which 
arc not numerous, appear to be veiy similar to those of our Common Dormouse. 

From the Dormice wo pass by an easy transition to the of 

which one beautiful species is tn inhabitant of Britain. The principal characters by 
which these are separated from the preceding family have been already stated; they ^ 
consist in the presence of a fifth small molar in the upper jaw and the simple structure 
of all the molars; in the erd^ti62>.c3,of a postorbital process on the frontal bone, and of a 
distinct Jicecum. The tailia^deDScl y clothed with lone; hai r, and presents a remarkably 
elegant bushy ap^aranco, especially when the ^imals carry it over their back, which 
is the case in many spechv. The Squirrels are distributed in all parts of the globe 
except Australia, but their priucipal residence is in North America. Their food is 
entirely of a vegetable nature. 

The great majority of the species of this family, like our common English species 
{Seiw ua vulgaris), are light, active, elegant creatures, living entirely on the branches 
of trees, where they, seek their food, consisting of nuts and other fiuits, and the baik 
and leaves of trises. In catirg nuts, they gnaw with the front teeth through the hard 
shell, and then carefully remove every*particle of the skin from the kernel before 
^ eating it. The English species, w^ich is too well known to need description, makes a 
beautiful ucst of moss, leaves, and fibres, most ingeniously interlaced; this is placed 
either In the hole of a tree or on the fork of two branches; but even in the latter case 
it is gcndl'ally admirably concealed. 

The Squirrels live In pairs, and generally reside upon the same tree for a long 
period. The female produces hgr young in June, and these are attended upon most 
ijassiduously by both parents, and remain with them until the following spring, when 
they depart'u) seek a partner, and settle in the world. Lilje the Dormouse, the S^uirreJ^ 
lays up considerable stores of food in the autumn, and passes the winter in a stale of 
almost uninterrupted torpidity, except when a fine day rouses it from it^slumbeii. 
At this season, in the most northern parts of Europe, the Squirrels acquire a gray fur, 
and they are often killed early in the spring for the sake of this winter coat. 

The long bushy tail of the Squirrel serves to keep h^ warm^and comfortable during 
his winter sleep; but this is not its only office, for in < springing from branch to 
branch l£ie hairs of the tail spread out, ana evidently assist in supporting the animal 
in hit' progress through the air. lie also increases his surface by stretching out his legs 
on each side of him; but in the Flying Squirt (Pieromgs) of Southern Asia and its 



THB SQUIRRELS—THE UARMOTS. 


739 


ielaads there is a further paovi^oa for this purpose, in the shape of. a broad fold of 
skin running along each siifte of the animal from fhe fore to the Lind legs, by the 
extension of which it is strobed in such a madher as to form a regular parachute. 
By this arrangement these ani- • 
mals are enabled to take pro¬ 
digious leaps, but they always 
^descend, and the name of* 
flight is of course equally in¬ 
applicable to this mode of pro- * 
gression, as to that of tlie so- 
callcd flying Phaiaqgers and 
Lemurs. ^ ^ • 

Our Squirrel, like the other 
nienibc|;a of his order, un¬ 
doubtedly commits consider¬ 
able depredations upon culti- ETk* 358.—Flying Squirrel (Piff-ornyv). 

voted grounds in his anxiety 

to provide a sufficiency of food to carry him through the winter j but those can rarely 
become serious. It is otherwise, however, in the United States of America, where 
SquiiTcls abound to an extraordinary extent, and often cause great loss to the farmer 
by their incursions upon his com fields. In that country they are accordingly destroyed 
without remorse by the agriculturists ^ and so serious were the ravages commuted by 
one species {Sciurus mi^ratortug) 114 the state of Pennsylvjig^ia, in the early part of the 
last century, that a law was passed, giving a reward of threepence for every Squirrel 
destroyed; at this rate, in 1749, no less than £8000 were paid, representing 610,000 
Squirrels destroyed. Some of the East Indian species are also very injurious to ngri- 
culturjil produce. 

The Earth Squirrels (Tkwirw), distinguished from the preceding forms by the pos¬ 
session of cheek pouches, differ from them also remaikabl;^ in their*babits. They dig 
burrows in the ground, where they lay up a 8 t#rc of provisions, and never ascend the 
trees except when compelled by want. These animals are f^und only in Siberia and 
.North America. They are evidently intermediate between the true Squirrel^ and the 
Spermopbiles and Marmots, which constitutt the rest of tho family, and whi^ are 
strictly terrestrial in their habits. The Spermopbiles {Spermophilua) are disfiisguiBhcd 
ft-om the Marmots {Arcfoinps) by the pogjussion of <‘hnalr ; in other respects 

they are very similar, and exhibit a great contrast to the elegant Squirrels in their 
heavy forms and short tails. Both genera are equally distributed over a large extent 
of countr^, stretching from the centre of Europe through Siberia to North America. 
They are found In all parts of tho last-named continent as far south as Mexico. They 
g^erally live in societies in mountainous districts, frequently at a great elevation; her© 
they excavftte extensive galleries, in which they reside and pass their long winter sleep. 
Before passing to their torpid state, they are said to close the mouths of their burrows 
with a bundle of dry grass, which they drag in after thdn, so as to exclude the*oold air. 

The commonest European sjAcies is the Marmot {Arctopntfs marmoia), which occurs 
abundantly on the highest of the Alps. Another species, the Bubac (A. boia'0, is an 
inhabitant of Poland, Gallicia, and Russia. The latter countries also possess a spQpiea 
of Spermophile {S. eitillwl). 

One of the most remarkable species is the Prairie Dog {A. ludovicianua)^ an inhabitant 
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of the prairies in the neighbourl^od of the Missouri. 'Th&e anipials lire together in 
eonsiderable societies, burrowing deeply into the earth, and throwing up the dirt from 
their burrows into a conical mopnd, at the apex of wl?ich is the entrance. These 
mounds are usually about eighteen inches in height, and amongst them the inhabitants 
of the buri'ows are to be seen'^moring "about‘with an air of business, which has caused 
the name of villager to be given to their 'settlements. As has already been stated, these 
burrows are often taken possession of by a species 'of Owl {Athene mmieularia^f andi 
these dissimilar creatures are constantly seen intermixed in‘ the villages^ The note of 
these Marmots has been compared to the bark of a small dog; hence the name of 
Prairie Dog commonlj^ given to them. ' 

Obdee IX.— Pinnipedia. 

General Characters. —The order of the Pinnipedia, including only thj Seals 
and the Walrus, is at once distinguished from all other Mammalia by the peculiar 
structure and arrangement of the extre^tijra. The toes of all the feet arc unite d 
a lmost t o thei r ext remUms .bi:.tha ■ConuniijL int egum^ by which they are converted 
into keiiaSiRriiteiJSy^ thenbones of the arm and leg being usually shfljct, and 
c ealedf to p . great extent,, ben eath the gbip of . iha body. The lips of the t oe s^are 
ar med w ith.st]rong claTysyand these are frequently almost the only indication of their 
existence, although the bones are the same as those of the most perfectly-organized 
Mamiq^lia. The position of the bind feet is very remarkable; they are placed quite 
at the hinder extremity of the body, and thrown bnefavard s Jj 

p naitinp on each fade of the Yorv short ta.il, so as to resemble the horizontal tail of the 
Whale, and, like t^jp, they constitute the principal agents in the loc omo tion of the 
animals in their natural element the water, where they swim and dive with the 
greatest facility. Whe n swim ming, the for e-naws are applied close to the aide of the 
bpdy, and sre. only U8edjhj.jtu.rm 

The general foim of the body is paiticularly adapted for a residence in the water, 
being neai'ly cylindrical, and tapering gradually from before baekwards; the nec k is 
§hort, and the bead.small and rpund6d. Like the Cetacea, M-hich they resemble in 
their general form, the Seals have the surface of the body covered with a stratum of 
blubber,*-which serves the same purposes as in those Mammalia. The qkiuJbPwF^yi'r, 

liajQQyered with hair of two kinds.— 
a soft E^pglly down, close to the skin, 
(md a coat of lon g smooth ha irs, 
which lie close to theTiody, and form 
a shining coat, offering no«resistance 
to thepr passage through the water. 
The skull and jaws are 
and powerful, and the foimer exhibits 
str ong ridges for the attachment ol 
musd^s of thejaws. The orbits 
are j^sually qpntinuous ^th &e^qm- 
PP|](d fowim.' The teeth are always 

Wm-Teetliofthe8eaI(5«<»orA»««At«). con¬ 

siderably in number. The incisors 

are usually |D^||U> but the canines are l arg e and powerful, curved and sharp at the 
point, indicating the carnivorous nature of the animals. A further evidence of this 
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ia furnished by the form of the molar teet h, which are remarkable for j^ing usually^ 
fumishod with only crQJEns are etr onglv compraaaed latoraii y ^^^yut. 

ell mi niiitiwB nilcesy which«ro usually more or less^iotchod, and somotimea (Fig. 359) 
deeply cleft, BO as to form t^ree or more distinct paints. 

The mouth is furnished wkh t hick^ileShY hps^ from whic h spring numerous long 
bi'jfitJj^s. The 4pn|;ur ia arngot h. The qistrils are ai iha nf fi np”*, and 

are capable of being completely w hen^the animal ia uijder water. The external 

ears are usually represented by a small jalM which closes the aperture under the 
same circumstances. Tlv eve ^is largo, full, and expressiwj of jj;rcat intelligenco, a 
quality which is exhibited these anhnals in a very high degree; and the bs • 
might be expected fiom this circumstai^e, is of large sixe, an^ of a very high typ^ of 
organixatiun. The ^mmm arc usually onljr two in number, and ploccijUaxitack; the 
female pi educes ji siijgie young one, and attends to it with great assiduitv. Their 
is usually a kind of bjuk, whence tUb name of applied to them in 

some oountries. 

The habits of all the animals of this order arc very similar. They live in the soa, 
but always in the neighbourhood of the,coasts, where they wage an incessant war 
upon the 6&hes. which constitute the principal food of all with the exception of the 
Wj^s, They are not, however, like the Cetacea, entirely confined to the water, but 
easily cUinb upon th e, lo w locks, where they are exceedingly fond of lying in 
herds b asking in the sun. Whjn thus engaged th^ are exceedingly watchful, and 
plunge into the water the moment any danger approaches them. On shore, as might 
bo expected from the structure of their feet, their inovcinent% are anything but 
edegant; they arc performed by action of the strong muscles of the back; the 
creatures ho ld by their fore paw s, wlalaLJto-.t^^ th^^W;k Jtcaagly. 
fftjyrard tlm hjip4 .f^et; the letter then.,form the point of supportjjand the hi^ and 
fpi^e paws are pushed on by the straightening of J,hc l^y* This mode of progression 
is evidently veiy lab irious, and the Seals never travel to any distance on land. 

' Divisions. —^Thc Seals are not very numerous, and they only form two families, 
of which one is formed by the true or typical Seals {Phoei^a^, wliilst tho second 
{Triehecida) includes only the Walrus, a giost aberrant form, which evidently leads 
from the true Seals towards the herbivorous Cetacea. 

The P kocida. ‘Or Sea ls, exhibit the typical characters ab^e described in the gix'atost* 
perfection. They are distinguished fiom dhe following family by the possession of 
iUSispr in both jaws, and by tlic i!jod£,iite^si?,e of the Tlw^m^s are 

sharp-edged, and either simple or notched; in the latter (iase Jhey are usually furnished , 
with two roots. An exte rnal c ar is present only in o qe genua ^O iaria\. the species of 
which inhabit the Southern Ocean. * 

The Seals are for the most part confined to the seas of the extremunorthem and 
southern parts of the world, abounding especially around those coastB which approach 
^ost closely to the two poles. Of the northern species, four have t>ccurred on our 
shqres. ^f these, however, only one, the Common Seal {Phoea vitulina), appears to be 
at all abundant, the others being either confined to particular lorelities, or represented 
by occasional individuals which may have strayed from tho cold nortlwrn regions. 
The Common Seal in abundfnt on the coasts of Scotland and the Scottish islands, but 
further to the south it is less common. It measures from three to five fecLin length, 
and is of a yellowish-gray colour, with brown and blackish spots on th? head and 
upper surlace. It occurs in vast profusion in the northern seas, both on the European 
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and Americ&i coasts; and as both its skin and the oil prepared from its iat are ex¬ 
ceedingly useful, its capture is a matter of no small roonfbercial importance, and 
immense numbers are killed annuiKly in the northern sead. The oil is excellent for 
burning in lamps, and tho skin is eitller tanned, or deprirod<of the long outer hair, and 
used as fur. To the Greenlanders^nd other northern people the Seal is still more valua¬ 
ble ; its flesh famishes teem with the greater part of their foodits skin constitutes their 
principal clothing, and serves to cover theif boats and huts'} its tendons are the threads 
with which the skins are sewn togethci*, and the thin %kin of the intestines is used 
instead of glass in wVidowH. In captivity tho Seal is very/locKe, and exhibits consider¬ 
able attachment to man and a great share of intelligence.* It may he taught many tricks. 



and will perfdirm them in 
obedience to the word of 


cbmm^nd. 

The Harp Seal (PAoca 
Orefniatidiea, Fig. 360)ss an¬ 
other species which has occa¬ 
sionally been seen on the 
British coasts. It is a larger 
species than the Common 
Seal, usually mcasnring about 
six feet in length. It is of a 
gray or grayish-white colour, 
with the face and a broad 
lunate mark cm the back and 
sides black. When quite 
young, however, it is snow- 
white, and in this state its fur 
Tig. :t<50.-Tlic Harp Seal (J>/u>ea 0rmiloaaiea). jg j^i^hly prized. The Harp 

Seal is especially • abundant on the coasts of Greenland, where it almost always* 
frequents the floating ice, and rarely ventures upon tho shore or on the shore ice. It 
is, pei-haps, the most importSnt species the Esquimaux of Greenland. 

One of the largest species is the Great Seal {Phoca barbata), which measures eight 
t>or ten feet in length. LikS the preceding, it is found principally amongst icebergs in 
the open sea, and its skin is highly esteemed. It has been found on our northern 
coasts. * ^ • 

I Another large species k the Gray Seal {HaKehtema gryphm), which measures 
eight or nine feet in length. It is abundant on the coasts of Iceland, and all round 
the Scandinavian peninsula; and from Mr. Ball's statements it would appear be a 
instant resident on the Irish coasts. The old males are exceedingly quarrelsome, and 
bite each other severely in their contests. A peculiar spehies of ^al (P. Caapiea) is 
found in the Caspian ^a, and probably also in the two great lakes, Aral and Baikal,c 
in Siberia. It is about the size of the Common Seal, and affords an excellent oil, .for 
the sake of which upwards of twenty thousand are killed annually in the Caspian 
alone. r 



In the genus Siemrynehut the molar teeth have *the croivns notched, so that 
they exhibit front three to five more on less distinct points ; they are usually 
fumisheeP with two roots. These animals are peculiar to the Southern Ocean, 
with but one exception, the Monk Seal {Shnoryathm mondekua), which inhabits the 
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MtiditeiTaneaii. This Uaa very large species, measuring from ten to turelve feet iti 
length. • • 

In the genus Cyttophon^ the nose of the male is furnished with a singular appendage, 
which is capable of being inflated at the*will of the animal. It includes only tu’o 
species, one of which is a native of the ^rctie and t^f jther of the Antarctic Seas. In 
’the latter, the Sea Elephant, or Bottle-nosed Seal (<7. prohos(idea\ the iina e ia onp iybltt 
oC..bgiag.prQtmded.in to the a-probo^ois of nearly a foot long, which gives the 

creature, a most 6ingul|ir appearance. It is an enormou% animal, often measuring 
twenty-five foet in length, and| according to Peron, soractimiis no less than thirty. It • 
is, however, of a peaceful disposition, sg that men may go about amongst its herds with 
perfect safety. It ^9 found about the shores of desert islands in the groat Southern 
Ocean, and also on both coasts of Patagonia ; and as it furnishes an excellent nil, it 
was at one time tiie object of a most active {I'lrsuit, as many as forty thousand of thefe 
animiils being killed annually on the South American coasts in the early part of the 
present century. The natural consequence of this reckless destruction has been the 
almost complete extinction of the Sea Ejephant in many places whore it formerly 
abounded. In the northern species, the Hooded So%l (C. rri‘>talu)f the nasal appendage 
forms a sort of hood, which roaches to the back of tbif bead. 

The Eared Seals (O(ana) are found principall)' in the southern Seas, although some 
of the speoies extend to the northern parts of the Pacific Ocean. To this gn'up 
belongs the Sea Lion (0. jnbnla) and the Sea Bear (0. uraina). The latter is cailcd 
the Fur Seal, as its skin furnishes that soft yellowish tur which w^ formerly so much 
in use for making caps and w,ai8tcoats. It was at one time excessively abundant 
about the Falkland Islands, and many other islands t>f Ae great Southern Ocean, but 
the numbers killed by the hunters, and the indiscriminate mode in wliieh the chose 
was carried on, soon nearly extirpated the animal. The larger males are about seven 
feet long; the females much sinaller ; its general colour Ls grayish. 

The Walrus ( Tfichecus Rosmartia) which alono forms the famil|| Trich^nd<e, differs 
in several important characters from the true Seals. It appear#^ in fact, as stated by 
Von Baer, to bo a transition from the Cot^iea, with Sbme of the peculiarities of the 
Pachydermata. The skull is large and heavy, and tbe fg^j^ portion much more ulon*.- 
gated than in the true Seals ; the n ose especially is broa^and jjjbtqio. There arc,six* 
incisor te eth ly>tb jaw s in very young«animaIs,'Sut during growth tHe whole of 
these fhlJL.out, with tbe exce ption of two ^ in the upp/.T jaw. The \j LaDfi.w^oi;.a . are 
enormously long, forming a pair. oL. .tpaimed tusks^ which pass Sownyards 
the nmall ca nines g|,.,theJow<« 4 a*v, and proj.ict a considerable distance bdow 
the chin The rpolgrs are very vaiiable in numbe*, as they in proportion as^Jj^ 

the animal increases in ago, so that when mature, it possesses fewer of these teeffi 
than in its earlier years. They are of a conical form, but worn away m an oblique 
direction at the apex. The body of this animal is exceedingly bulky, but it resembles 
the Seals in its general form and in the position of the legs. It is said sometimes to 
attain a length of twenty feet, and a weight of at least as many hundred weights. 

The skin is covered with a short brown hair, • 

The Walrus, Morfie, or Se»>Hor6e, os it is often called, is an inhabitant of the Arctic 
portions of both Hemispheres, and its distribution presents some remurlmble pecu¬ 
liarities. Thus it is found in two districts separated fiom each by man]Fdegroos of 
longitude, and is so entirely confined to these that there are no instances of ift being 
mat with in ttie intervening space. One of these regions includes the Sea of 
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Samtschatka, and a space of ten or fifteen degrees on eacl^ side of it, on the north 
coast of both Asia and America; the other is more extensive^ reaching from the mouth 
of the Tcuisoi, on the north coast ^ Sibena, westward ^ far as Baffin’s Bay and 
Prince Begenfs Inlet. Their northern limit is about N. lat, and they occurred 
formerly on the cast coast of Njjf tji America, ^ the Gulf of St. Lawrence, in latitude 
47® N. Stray specimens occasionally visits Iceland, and still more rarely the Scottish 
coasts. It is most abundant in the first ^ mentioned district, but also occurs in pro¬ 
fusion on the shores of Spit^^ibergen and Nova Zembla, where, gs in many other places, 
«it is hunted for the salce of its oil and tusks. The latter tre often two fecll in length 
and furnish a beautifully white, hard ivory. The Morses are killed when reposing 
on tlie shore, which they often do in large herds ; the hunters get between them and 
the sea and thus cut off their retreat. Tho t usk s are employed by the Walrus not 
only de fending himself from hts enemies, but also principClly to assist him in 
H Cli mbing on the ice. The food of this animal appears to consist chiefly, if not 
entirely of seia-jwgods, which affords a further evidence of its relation to the herbivorous 
Cetacea. Its flesh is eaten, but the accotints of voyagers differ materially with 
regard to its qualities, some describing it as good, others as just the contrary, and 
according to Mr. Fisher, the astrffnomer in two of the northern voyages, it smelt so 
abominably that the dogs on board would not touch it. 

OiiDBu X.— Carnivora, 

Oenetal Characters, —In the preceding order we had examples of animals 
adapted for a predaceous resistance exclusively in th^i water, those constituting the 
present order are almost as ^Exclusively terrestrial or arboreal in their habits, and 
although some, such as the Otters, prey upon fishes, their feet are still adapted for 
walking, and they arc not reduced to the same ungainly mode of progression as the 
Seals. The Carnivora, therefore, are true quadrupeds. 

The teeth are soupwhat variable in form, but generally, as in the Pinnipedia, the 
molars show by their fhmpressed form, and sharp cutting edges that they are intended 
for the division of floah. AU three. Ijinds ^ teeth are always present. The incisors 
are small, sixjmniber, and placed in a transverse row across the front of the mouth; 
tlie canines are always of i Ijyge size, conical, curved, and acute, eapecially in the 
^^^most decidedly carnivorous species, where ^hey are so^lgpg that t.herin^ig uaualij a fiftp 
btiljyceixlhc xaoiswa canuuay^^iR4lia the luw ^r 

«Miop. Behind the canines each jaw bears several fal^gjnolars, the foremost of which 
are usually conical and inserted by a simple root. The hinder ones gradually approach 
the form of the trug B^ilar, which u more or less compres sed. sharD^a] |fi not<»hnfl at the 
edge; this is commonly known as the tooth. BehiQ^JUUthcre are often o ne dr Jw o 
sm all tubercular mola rs. In the Cats and the most bloodthiisty species in general, the 
false molars are oomprossed and sharp, and the total number of molars is often reduced to ^ 
three, which are all inserted hy two or more roots, much compressed, and furnisbod with 
very sharp jagged edges, fitting against one another like the blades of a pair of scissors, 
an arrangemwt admirably adapted for cutting through the juicy fibres of the flesh of 
their victims. In proportion as the animals are intended for a iK.ixed diet, the molar 
teeth beconm broader, and more tuberculate in< their appearance; this may be seen even 
in the common Dog. To give effect to these sharp, cutting teeth, the lo\yn;4^dEJUajtbe 
typic^ tj^CToiia ia firticulated to the sk ull bV a xepular hinge ioia t (as already 
described, p. 649), and tbe transverse position of the condyle is distinctly perceptible 



THB OARKIVOBA—THE DOO. 


745 


even in the leaa rapacious species, although to a certain extent Tnoiiflod. The 
ascending ramus of the lo^ei* jav, which gives att^-hment to the iiiuscles by which 

• the jaws arc closed, is always very large, especially in the typical species. 

The skull and face are effort ^and compact j theToyner is usually marked with very 
strong ridges, for the attachment of the muscles of thg lower jaw, and the ZTEomati c 
arc hes are ve ry wide to allow of their padSage. The H fbfta inennijiilptft^ The hjjip 
^ and organs of sgjaap are always well devolope!}!^ the nQ§p especially, in many species, 

* exhibits a greater degree of perTeclion, than in any other animal. The eyes are usually 
large and full, and the nuDiIai i jt| 08308s a preat power of ^onftuctien and dilatation to 
adapt the creatures for their generally nocturnal mode of existence. I^arly all the 
species possess a dis linct cxterq ^l g ar. fThe mouth is surrounded with wnfL Ij ps, from 
which long whiskers project on each kido; these are s upplied w jlh n orvea, ap(j_cYidentIy 
constitute dc lica tcTtactite organs. Thetoiigi^ is alyays li^ng^ thin and free, and the 
animals drink by the well known process of lapping. The m an^mcc . wliich arc alwnyl 
placed on t.hn hi'lly^ are usually numerous, and many of the animals are very 

The yiiUfiCACfiJil^ays borp JJjijyl. • 

The form of the body, the development ftf the tail, the length of the legs, and the 
structure of the feet, vary greatly in the different families of this order. The toCflLPfP 
diatinctly .diyidgd, and armed with elaw^; they are usually fiyp m n umber on the 
anterio r, and four^on the posterior fuct,''and nopp of them are ever o pposab le. The 
principal peculiarities in the construction of the feet have reference to the mode in 
which they are applied to the giound, and as this is in direct coiincetion with the 
habits of the animals, and always corresponds with other importiHit eharacli'rs, the 
differences observed in the structure of the extremities, ajt' of great value in the dis¬ 
crimination of the families, and have even been employed in the primary division 
of the order into groups. The most predaceous species are possessed ol extraor¬ 
dinary activity ; their bodies are light and muscular, their legs arc long, and their 
short toes alone are applied to the gp’ound ; they walk, as wo should say, on tip-toe, 
and they are accordingly called Biyiligrada. Those species whicl^ are intended for a 
more or less vegetable diet, arc heavier and endowed wijh far least agility; their toes 
are longer, and they apply the whole foot inSluding the metatarsus and tarsus to the 
ground in walking; these are denominated riantiyrada. Tljeso two groups, however, 
shade off almost insensibly into one another^ and some naturalists have piniposcd the 
formation of an intermediate group, containing those Carnivora in which a po||^ion of 
the sole is applied to the ground, under the name of Setni'planligrada. • 

DlvisionB._The first of the above groups, the Diatti^rada , includes the most 

typical members of the order. The first family is tbat^of the y pegs, in which 

the heaA is more or less conical.apd pointed in front, from tke jaws being somewhat 
produced, and the legs are of equal length, the antetip? fDjnvi,«ihed. with |ve, and the 
posterior with four toes, all armed with nAn-yAfrwp.tilft elawa. The dentition is compli¬ 
cated. Uliere arc three false molai’S on each side in the upper, and four in the lower 
jaw; those gradually increase in size posteriorly, and approach the true molar in fiinn. 
The latter is very large, compressed, and cutting, and is followed in both jaws by two 

G 6 ^ 

small tubercular teetlf j the ffital number of molars is thus, ^ y. The tongue is 

soft and destitute of homy spines. | 

Of this family our Domestic Dog, [Cania Samiliaria), is an excellent example^ The 
domestication of this invaluable animal is undoubtedly the greatest triumph of which 
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man can boaS^ over the brute creation; in all his faculties, both of body and mind, he 
has become more completely subse^ient to his master th&n ^ny other animal, and with¬ 
out his assistance it seems pretty certain that the dominion of man over many of the 
common domestic animals, would pever have boon so complete as it now,is. All the 
strength, courage, and intolligonj^o which the Dog possesses, are willingly put forth in 
the service of his master; to u6e the words of Professor Bell, “ It is in the Dog alont • 
that we find those qualities which fit him for that more intimate association with his 

* |i 

conqueror, by which he becomes his friend and oon)panion, whilst still his faithful and 
humble, and laboria\is servant,” and as the pame author a^ds, “ it is impossible to 
reflect without the most kindly and grateful emotions, on the unwearied perseverance, 
the unflinching courage, vhe unchanging faithfiiincss, the affectionate and di.scriminat* 
ing attachment, which characterize his relation to mankind/’ As it would be im- 

i* 

possible in the limited space to which we ^re necessarily conflnAl, to*give any but the 
m'bst hacknied account of the history and habits of the different races of this noble 
animal, we shall merely refer to the fact, that although wild races of Dogs have been found 
in different parts of the world, it is supposed that these are merely the progeny of stray 
tamo individuals, and the original stock of th'e Dog is still unknown. These wild Dogs 
however, as well as several of the breeds found half-reclaimed amongst some savage 
nations, exhibit a very marked resemblance to the Wolf {Canis lupur), and many 
naturalists are of opinion that all our varieties of Dogs owe their origin to that savage 
animal. 

The osteological structure of the Wolf and the Dog, are identical, and what 
is a still more imp<A'tant point their period of gestation is exactly the same (si^ty three 
days), so that improbable as it,may at first sight appear, there is no such great difficulty 
in the wmy of the supposition of their specific identity. 'I'he general opinion of the 
complete intractability of the Wolf is certainly without foundation ; this animal ex¬ 
hibits a gor»d deal of the sagacity of the Dug, and there is at all events, one instance 
on record of his showing as great a regard for his master as the most faithful and 
affectionate of the domestic varieties of the Dog. * 

The Common Woif was for,merly an inhabitant of this country, but has now been 
extinct for many years. It still occurs, Ifewcvor, in all the unficquented parts of the 
Continent of Europe, and ,^the north of Asia, residing principally in the mountain 
tbrests, whoace it frequently descends upon the inhabited districts and commits great 
ravages c.mongst domesticated animals of alfkinds. It is about the size of a large dog, 
but leaner und more gaunt in its appearance; its eyes have a peculiar obliquity, which 
‘give it anything but an*agreeable expression of countenance. As in the domestic 
Dog, the pupils of its eyes are roqnd, and it always hunts its prey in packs, at least 
when the object of pursuit is of large size. Several distinct species of WoUes are 
found in different parts of the world, but they all resemble the Common Wolf in 
their habits. One of the finest species is the North American Black Wolf {Canis 
nuhilus). , 

Tke {Canis aureus) is another well-known species of this family, which, 

like the Wolf, hunts its prey in packs. It is a nocturnal animal, lying concealed in 
holes during*the day, and uttering the most horrible yells^during its nocturnal peregri¬ 
nations. It carrion qf^aLLJynda, and is thus, like the Vulture||Of no 

little servi^'j to the inhabitants of the warm countries, where it dwells, in the removal 
of nuist^ices. The common Jackal occurs in all parts of the South of Asia and North 
Africa; the Cape of Good! Hope is inhabited by another species, the Black-backed 
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Jackftl {C, fne$omtlat), Th© Jackal is often seen in attendance upon thij Lion, and it 
has always heen a common belief that he ran down the prey for the so-called King of 
Beasts, and received a small share of it for himself. The truth is, however, that the 
Jackal only follows the Lftn in order to i^joke a ^eal upon his leavings. 

vulgaris)* the only wild British ^pocies of this family, is too well 
^nown to need desciiption. It is the l^pe of a socOnd*section of the funiily, in which 
the pupUa are elliptical when contracted. It is solitary and nocturnal in its habits, 
and lies concealed during the fiay in its hurro^, which it either excavates for itself or 
takes by force from soAe other burrowing animal, such Iks tin Badger or Babbit. 
Babbits, Hares, and Partridges constitute its favourite food, and it also frequently * 
makes a nocturnal incursion into the Itrm-yard, where it commits sad havoc amongst 
the poultry. Wheh poultry and game are not to he had, the Fox will content himself 
with small aninrals of aqy kind, not cvei^ disdaining worms and insects; when ho 
resides near the coast, ho will resort to the beach to feed on Mollusca and Crustnedh, 
and shme of the old naturalists give a ludicrous account of the Fox putting his tail into 
the water to catch Crabs. In its charactoi«the Fox is excessively cunning, and in fact 
has been proverbial for this quality fiom«a very early period. Its appearance corres¬ 
ponds exactly w'ith its character, and the common jg^overb which adopts the Fox as 
the eitibleip. qf slyness and cunning is certainly far happier than that in which the laon 
figures as the symbol of courage and magnanimity. Fox-hunting is to be regarded as 
the national sport of this country, and in a huniing district it would bo regarded as an 
act of the most heinous nature to kill one of these animals, except w'ith the assistance 
of a large pack of dogs and a posse of huntsmen. But for this protection the Fox 
would doubtless, like the Wolf, have been long since extinct in England. 

The numerous foreign species of Foxes all resemble our common Fox in their 
habits and appearance. The 


Arctic Fox ^ Vulpes lagopus)^ 
however, appears to possess 
less cunning than most of 
the other species, for, accord¬ 
ing to Sir John Bichardson, 
they will^tand by whilst 
the trap is being prepared 
for them, and wmlk straight 
into it as soon as the hunter 
has l(‘ft it. This animal is 
peculiar to the Arctic por¬ 
tions jof North America, 
where it is exceedingly 
abundant. During the sum- 



•mcr it ^is of a blackish- Fig. 361.—The Arctic Fox (r«(pM %oipM«). 


‘brown colour, but on the ; 

approach of winter the coat becomes white, and excessively long and thick, forming ai 
most admirable protection against the extreme cold which prevails in*those high' 
northern latitudes. In this *dreBB the Arctic Fox is an exceedingly beautiful little 
anima# It is destitute of the disagreeablb smell usually evolved by the Fi^ces and its 
flesh, when young, is said to be very good. ^ 

Africa possesses several species allied to the Foxes, in which the ears attain a grest 
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aiee. One of^hese is the Fenneo {MegalotU zerda) of Egypt and Nubia, and another 
the Otocyon Lalandti of the Cape of Good Hope. The Cape is*also inhabited by a very 
singular species of Dog, which ovi<fently forma the passage from the present family to 

tSat of the Hysenas. This is 
the so-called Ca ne Hunt ing 
Dog {Lycam ptctua, 

'362), which resembles the 
true Dogs in its dentition, 
ibuf exhibits a ’ tendency to 
[si nk in the hhid quar ters, 
pid has oni^four,Jfifii^n 
dLiheJSacit ,—both charac¬ 
ters Which'indicate aa,jm- 
Mftafiktn.|hs^y.ae»idai, with 
which, in fact, it has' been 
included by some zoolgists. 
It is about the size of a good 
large Dog or small Wolf; 
its ground colmir is a sort 
of reddish or biowni&h yel¬ 
low, curiously mottled and patched with black and white. It is a fierce and active 
animal, and as it occurs in great abundance on the frontiers of the Cape settlements, 
and always hunts tlie larger animals m packs, it does immense damage to the sheep, 
and even cattle of the colom8<‘.8. It appears to have an epicurean fancy for Ox-tails, 
as it will steal down upon the cattle M’hen they are asleep, and bite off their tails. It 
is said to stand somewhat in awe of the hoofs of Horses, but yet often inflicts such 
injuries upon them as they cannot survive. 'In captivity it appears to be one of the 
most intractable of animals. 

Tlio second familyis that of the Felide e^ or C ats, the most typical forms of the order, 
in which the predaceous dispos'tiun, ana the means of gratifying it, are developed in 
the highest degree. In these animals tlfb higa;^ is ^hort and almOi^.t. 
jTorm, for although the zygonatic arches and ridges are greatly developed, mnscles 
for moving the jaws are so exceedingly large as to fill up all the cavities, and produce 

f'" ,6 

a smooth plump surface. The jaws are short, and the dentition is—Incisors, r ; 

1 — 1 4 — 4 2—2 

'Canines, --; Prm-molHirs, -—- , Molars, - --. The canines are long, sharp, 

compressed, and cutting; the prdi-molarB are furnished with two roots, compressed, 
pdinted, and ssrrated; the flesfi teeth or true molars are very large, sharp-edged, and 
terminated by two or three points; and behind the flesh tooth in the upper jaw there 
is a small tubercular tooth, which is wanting in the lower jaw. In addition to this i 
formidable apparatus of cutting teeth, the |ongue, in these animals is covexudjidlh 
6 gaaU 4 aspi£S$.d 4 nicklps, with which the Cats are enabled to lick the last particles ol 
flesh from the .bones of their prey. 

In the form of their bodies the Oats are all light, and'excessively muscular, so that 
their activ^y is most astonishing. Their legs are usually of moderate leng^i, but 
exceedingly powerful, and the toes are armed with long, curved, and acu,te,j;lawB, 
which arc preserved from being blunted by a peculiar arrangement of the phalanges. 



Fig. 362.—Cape Hunting Dog (Lycaonpictua). 




THE CATS—^THR AND THE TIOER. 7 - 

For this purpose, theJast^or claw joint of each toe ia drawn bncl^, by 


ror IU18 purpose, inesiasc^or ciaw ^oint oi eacn toe ib arawn Dacir, by li ga^ nts 
attached to the penultimate joint, until it aasnmeek a perpendicular poaition, ^cn the 
claw which it supports incompletely retracted yithin a sort of sheath, and is entirely 
concealed by the fur. This is effected by the elasticity of the ligaments, and without 
^any exertion on the part of the aniipal. But whin a Cat ia about to strike its prey, 
the claw joint is pulled down by the flex or , mn^ dps, and the forii idable talons are then 
protruded, ready to be buried in the flesh of^he victim. The Ipwer surface uf the foot 
is furnished wjth thick^all-like of-fba ugon which the animal walks, 

and these are the cause of tS*peculiarly noiseless tread which ie*characteristic of all th^ 
members of this family. They always take their prey by springing suddenly upon it 
from some conceeded station, and if they miss their aim*in the fiist attack, raudy 
fisUow it up. They are all accordingly coswdly, sneaking animals, and nuvejc jrj||jngly 
fa ce their enc mv unless brought to bay or*wounded, trusting always to their power of 
surprising their victims by the aid of their stealthy and noiseless movements. l!hey 
are nocturnal and soljta^ in their habits, at most live i q fam ilies. They are distri¬ 
buted in all parts of the world, with the^*ezecption of Australia, but principally in the 
warmer region’s, where alone the larger species arc met with. 

Unquestionably the most celebrated species of Riis family is the ^^iox^ which has 
in all ages Keen regarded as the personifleation of courage and magnanimity. For his 
reputation he has, however, been mainly indebted, like many other impostors, to liis 
noble appearance, which is greatly owing to his possession of a lar ge man e of long 
hairs; in his habits he #b as genuine a Cat as the Tiger, with whose bloodthirsty 
and cruel disposition the supposed good qualities of the Lion have been so ftequcmtly 
contrasted. Zoologists have described several species of Lions, forming the gvnujJUioj 
they are distinguished front the other Cats by their tufted tftils, and bv tho unifqxm 
Oglqujjf^their skin. Tho best known species ia the African Lion {Leo Africnnua)^ 
which enjoys a wide distribution, extending all over the continent of Africa, and into 
the Bouthein parts of Asia. It is a magnificent species, generally furnished with a 
long flowing mane in the male ; the other supposed specics^iffer principally in tlic 
development of this appendage, and in on^ J,b9 JMtftUcW J-hdjiaft liuh {L, goojraUenids)^ 
the mane is quite absent. It must be coniessed, that the specific distinctness of thcKC 
different 'forms of Lions is very doubtful. The Lion 1 jres principally in dry desert 
tracts of country covered with brushwoi^, amongst which he lies during the day, and 
prowls about at night in pursuit of the large herbivorous animals, genej-all/ watching 
for them at the places where they com© to drink. In stormy nights, the South African 
Lion is said to be particularly active, as the panic produced amongst his victims by 
the strife of the element* renders less caution neccasary in approaching thorn, 

fn the typifial genus Felis^^i^ ta^ is elongated, tuft>-«uad«tb» 

skin ds^almoaTaTwaya n l'arked with gt- apots. Thwe animals* are mostly in¬ 

habitants of the forests, where many of them climb trees, not only in pursuit of birds 
and either arboreal creatures, but also for the purpose of springing down from tho 
branches upon animals that may pass beneath them. The finest species of this group 
is the Tiger {Felia tigria)^ which equals the Lion in size, but exceeds 14ui in activity. 
His appearance, frsm the Jbsenco of the mane, is not so noble as that of the Lion} but 
the bright tawny colour of his skin, with its clear stripes of black, render him one of 
the most beautiful of quadrupeds. The Tiger is ezolusively an inhabitaiA of the south 

of Asia. * 

The Leopard {F«Ha Leopardtu) is a ja iler sp ecies thw ^e nqtully 
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beautiful in appearance, his skin being of the aame bright tawny hue, most elegantly 
marked with circles of black spots. The Leopard exhibits some variatiuns, which 
have led to its separation into two or more species; but tLese appear to rest upon a 
very slight foundation, and there is scarcely,any difference be found between speci¬ 
mens of Leopards from the most ^stant localities. It is Very widely distributed, being 
found in all the tropical parts of*th£ Old World! In America its place is taken by the. 
Jaguar {Felia Onea)^ which resembles it in *colour and the general arrangement of the 
spots but is intermediate in size betweeff the Leopard ubd the Tiger, and of a stouter 



Fig. 363.—The Leopard (Felts Leopard us). 


form than cither. The Jaguar is distributed throughout the warmer parts of the con¬ 
tinent of America, altl^oiigh in the more inhabited districts it is now nearly extinct. 
It is an exceedingly active and powerful animal; like the Leopard it climbs trees well, 
and can also swim with case across rivers, iA the neighbourhood of which it is generally 
met with. It is said to caiT^off a Horse or a Bullock without any difficulty.- Another 
hirge America species is the Puma (F. eoncolor)^ W'hich is remarkable in this genus for 
the unifufm dun colour of its skin. It is lAore w'idely dispersed than the Jaguar, ex¬ 
tending its vahge into the temperate countries of both North and South America. The 
Puma is smaller and less ipowerful than the Jaguar, and is of a milder and more 
cowardly disposition than most of the larger Cats. 

Besides these large Gats, bo^ hemispheres possess numerous smaller species/isuch 
as the Ocelots cf the New and tK Clouded Tigers of the Old IjTorld; these are geniTally 
marbled or clouded with streaks and spots of black upon a light ground. These, like our 
Wild Cat (F. <»««*), the only truly British species of this family, are all inhabitants of 
wooded places, where they frequently ascend the trees. The Domestic Cat is not 
descended from the European Wild Cat, and its origin is still a matter of dispute. 
M. Buppcll hks discovered a species of Wild Cat in Nubia (F manicu!ata\, which closely 
resembles the domestic breed of the ancient Egyptians; and he considers it probable 
that all ouT^ats may be derived from this spedlcs. This cat, however, presents several 
diaractera of some importance, in which it differs from the Domestic Cat, and the 
question cannot be regarded as set at rest by M. Buppcll's discovery. 
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The Lynxes differ from the ordinary Cats in the shortness of their lails, and the 
possession of pencils of hSirs at the tips of the ears. ^They are rather small Cats, which 
feed principally on birds and small Mammalia, in pursuit of which they often climb to 
the tops of high trees. Sd^eral species artv found*n^thc northern parts of hoih hemi¬ 
spheres, in Canada, Sweded, Russia, and Siberia; th^c are coated with a long thick 
fjir, which is in considerable request. • Tho exact* ndmbor of these northern species 
does not appear to ho very correctly ascertaiAcd; they are All of a gray or reddish-gray 
colour. A nearly allied form ’is tho Caracal* {Ftlis caracal), which is evidently the 
Lynx of the ancients, and ci^c^s an equally wide range witfl iho^ioopard. ^ 

Besides these wc have a group of Cats in which the logs arc rather long, the body 
long and slender, tho head small and reminded, and the skin simply spotted, such as the 
Serval ( F, serval) aifd the Chaus (F* chaus), both natives of Afi ica. These seem to lead 
from the true Cats to the jehiarkable Cheetah, or Hunting Leopard [Oynailurunjubatus), 
in which the claws are but slightly retractile, and which, in its docility and some 
other Tespects, appears almost intermediate between the Dogs and the Cats. 

In size the Cheetah is inferior to the J^eopard, which he somewhat resembles in 
general form, although he is of a more •slender make, and supported upon much 
longiT h'gs. His skin is not so slock as that of th^ generality of Catsit is of a 
light yellowish fawn colour above, and white beneath, and tho hack and sides aic 
covered with a number of black spots, which, however, arc not arranged in rings as 
in the Leopard and Jaguar. Tho tail is long and usually curled at the extremity. 
Tho Cheetah is found in all the warm parts of tho Old World, from the Capo of Good 
Hope to India and tho islands of the Indian Ocean, but it is 1)nly in India ami 
Persia that it appears to he trained for the purpose whujji has obtained it the name of 
the Hunting Leopard. In those countries they are employed in huiiting Antelopt's; 
they are taken into the field chained and hooded, in a cart, and wlien the game is in 
view they arc taken out and set at liberty, the keepers carefully directing their 
attention to their intended victims as soon as the hoods are removed from their oyc.«i. 
Th^y then steal towards the Antelopes with all the characteristi'j caution of the Cats, 
until they have nearly reached their unsuspecting victiyis, whennhoy execute five or 
six tremendous bounds with incoiiceivablo velocity, spring at once upon their tenifled 
prey hiing it to the ground, and sate themselves with its,blood. The keepers then ^ 
approach, coax the Cbcctah to leave his victim by caressing him and thawing him 
pieces of meat, when he is again hoodwinfod and chained in the car. 'Die Cheetah 
appears to be perfectly aware that he is no match for the Antelopes in speed, for it 
his quarry escapes his first attack, he never attempts to pusuo, but returns to his • 
master with a dejected air. In confinement the Cheetah never exhibits the ferocity 
usual 'i'ith all the larger aUl most even of the smaller cjts, and in fact m its general 

^sposition presents a certain resemblance to the Dogs. • . .l _ , „ 

Tho Hyauida, or Hymnas, form a rcmnikahle poup, peculiar to t o 
•regions of the Old World, which evidently unitcj^iwo ..Egcedin&jawto 
Mlciwin g one. I« the gcnml form of dm body dmy .omewhat 
,&"ia their deatitfon they rather approach tho Cafo, aad they re.emJ.!oth^?rnd» 

iDthepomwioBof a.pou^»dor,dic.aaa.. The teeth ar^incicora j, caeiee. fTTi- 
prmmolar. molara the htadermoat molim in the upper jaw bSegtoher- 

oular, like that of tho Cats. The feind>K are much bent, so that the 
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*f the Hyobnas are always lower than the shoulders: the feet are all furnished with 
fQiir.tQCB. armed with strong claws, which, like those^of the Dogs, are not ret’*acjtjlp. 
The tojjgue, as in the Cats, is roughe ned > iyith prickles. 

The chief residence of the aninihls of ijiis family is on*lhc Continent of Africa, and 
principally at its southern ej^remity; only a single species, the common Striped 
Hymna {Hytena striata), being ihund beyond that limit. They pass the day in cuyos. 
or in holes which they dig.in the grounfl with their powerful fore feet. At night they 
come forth in search of their food, which consists parfly of the flesh of animals which 
they run down in packs* and partly of carrion; the con^moU species, as is well kju»wn, 
constantly frequents cemeteries, where it digs up recently-interred bodies for ifs dis¬ 
gusting repasts. Their jaws and teeth are eitf?>rmou6ly strong, and capable of crushing 
the most solid bones; when they bite they hold on obstinately, ahd it is with difhculty 
they can be made to let go their hold. T^e voice of the Sipped Hye 3 na, under cinmm- 
*stanrcs of excitement, resembles a most unearthly laugh, whence the animal is com¬ 
monly known as the ‘‘Xaughing Hytena.” When heard at night in the pkces fre¬ 
quented by these animals, it is no wonderJ;hat this sound produced a supernatural cflbct 
on the fertile imaginations of the Orientate, and there is no doubt that the grave-yard 
demons or Ghools of the Arab^n mythology are merely exaggerated representations of 
the Ilyocna. Amongst the ancient Greeks and Homans we And snpiewhat similar 
notions prevailing with regard to the Hymna,—it is described by Pliny as imitating 
the language of men, to induce them to approach it, that it might make a meal of 
them more conveniently. Kotwithstanding the general opinion of the irreclaimable 
ferocity of the llysna, it has occasionally been tamed, and would then follow its 
master about and fawn upon him like a Dog. The Spotted Ilymna {11. crocutn) of 
South Afiica, also, is frequently domesticated, and behaves very much like a Dog. 
This animal is exceedingly common in the neighbourhood of the Cape of Good Hope, 
where it commits great ravages amongst the cattle ; and in the Kaffir country, where 
they are very numerous, they often break into the huts of the natives and carry off the 
young children, '.^he bones of a species of Hyaena, nearly allied to these, but the 
size of a Bear, have been found in some caves in Britain, together with those of herbi¬ 
vorous auimals with the mar'ks of the Hyaena’s teeth upon them, thus proving that at 
a recent (geological) period this isftnd must have been inhabited by a very large 
species of^his genus. T&ia Hyaena is called H. speUma, or the Cave Hyaena. 

Tlje Proteles Lalandii, the Aardwolf, tr Earthwolf, also a native of the Cape, is 
considerttf by some authors as uniting the Hyaenas with the Dogs, by others with the 
Civets {Viverridee). L^ke the Dogs, it has five toes on the fore feet, and in its general 
form it is certainly intermediate between the typical Hyaenas and the Dogs, but its 
dentition agrees with the former. It is about the size dl a Fox, of a yelloiy^ish-gray 
"'colour, witk transverse black stripes on the sides. * 

With the Hyaenas we quit the series of true Digitigmde Carnivora; in the two 
next families the animals apply a portion of the sole to the ground, but the heel fs 
always raised; these form the section of the 8emi~plantigrada. The first family of this 
group is that of the Ftreniel^ or Qjvets, which are evidently very nearly allied to the 


Hysnas. 


' ‘ 6 
The teeth in this family are—incisors canines 



preemolars 



3—. 3 


molars ^The canines are large and sharp; the false molars conical and pointed; 

A —- 4 

the ^esh-tooth is large and sharp, and furnished with an inner process; and behind it 
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are two tubercular molaft inihe upper and one in the lower jaw. The tonpiie, aa in 
the two preceding families, is p^igkly. The bodf is eh.npated, and 8uppo?led upon 
short legs, which have either four or Eve toes ^ all the feet, furnished with sonii- 
retractile claws; the muz»le la produced’ and shatp, the tail very long and ta-'ering, 

^ the hair coarse, and in the neighbourhood of the* aiMia there is a glandular pouch, 
which accretes a strongly odorous matter. • This substance, well known as civet, was 
formerly in great repute both as a medicin% and as a pcrtuiiic, as indeed it still is 
in many of the countrits inhabited by these animals^ and ov^i tiere llnii tbo 
Oivet Cat, as it is called, still holding its traditional post as the sign of perfumers’ * 
shops. • ^ 

"With the exceiltion of one spfcics, the Bassaris astuta, a native of l^lexioo, the 
Civets are all inhabitants ol' the warmer parts of the Eastern Hemisphere. They are 
nocturnal in their habits, and the pupil contracts into a linear form when exposed 4o 
the light, in their disposition they are generally savage and bloodthirsty, and fluy 
make great havoc amongst the smaller an^jraals, particularly birds, of whicli and of 
their eggs they are remarkably fond. • 

The true Civet {Vtrerra Ctvetta, Fig. 3G4) is a native of Xort.b Afiica, in some parts 
of W'hich it is kept for the 
sake of the perfume which it 
affords; this is collected two 
or three times a-w’cek, the 
animal, whose teeth are justly 
dreaded by his ownei*s, being 
placed in a very narrow' cage, 
whilst his anal pouch is being 
cleared out with a spoon or 
spatula. Another species, 
the Rassc (Vtverra Basse), or 
Javanese Civet, is treated in 
the same way by the Ja¬ 
vanese. 

Whether the ferocity of 
the above species is caused 
by their anxiety about the 

safe-keeping of their secretions we cannot of course tell, but it is certain that those 
which do not produce anything of value arc far mure amiable in their disposition, and 
may even be domesticated to a ceitam extent. THis is the case with the Conimoii 
Gonetto {Genetta vu/(/aris), which is found in most parts of Afiica and even in thiJ 
south of Europe, as far noTth as Fiance. This animal is often brought up in the 
4touse, where it performs the duties of a Cat in destroying Hats and Mice, and the rep¬ 
tiles whifih often visit the dwellings in warm climates. The fur of this species is soft 
and clcgaiit, and was formerly in high esteem for making muffs. The species of the 
genus Jlerpeites are also fieqiiently kept for the purpose of destroying voniiin. One 
of these is the celebrated Ichteumon (H, Ichneumon) of Egypt, w’hich does such ex¬ 
cellent service to the inhabitants ot that liountry by eating the eggs of the Crocodile, 
and thus keeping the multiplication of that formidable reptile w ithm raodeAte limits. 
<-)ther species, such as the Mungoos (Hetpestes grisctis), destroy the most veifbmotu 
snak sin the manner already detailed (p. 383), The 
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of llorneo, frequently takes to the water in pursuit af fish; and this and Beveral 
othei species feed partly on fruits. 

The AfiMtelidai^ or AV easels, forming the next family,*' approach the Cats in the 
bloodthirstiness of their dispositions, although their size confines their devastations to 
the smaller animals. Their bodies are of a more elongated form, and supported upon 
shorter legs than those of the Viverridai, 'and from these circumstances their movements 
have usually a peculiar gliding character, which icnderiii the apx>cllation of Vermifortnes, 
somotiiiH's applied to theln, peculiarly appropriate. ^ * 

In the bhoit, somewhat rounded head, and in the form of the molar teeth, they 
resemble the Cats, but' in the number and aKangcmcnt of the the teeth they do not 


coincide with the Felidm. 

2_2 

curved ; prsemolars -_ 

O — U 


The teeth are—incisors, 
3—3 2 — 2 


canines, --slender and 

^ * t A ' ■ A 

of which the flesh-tooth is broad 


and sharp, and the hinder one tubercular. The feet are all furnished with five toes, 
armed with sharp claws. Their hair is exceedingly soft and beautiful, and the skinB 
of several species are amongst the most highly-prized furs. They are endowed with 
great agility, and readily capture small quadrupeds and birds; in pursuit of the latter 
many of the species climb trees, creeping about upon the branches with the greatest 
ease. They arc celebrated for their love of blood, and are generally charged witli 
destroying great numbers of animals for the sake of drinking this fluid; it is certain 
that they often kill indiscriminately all the animals they come near, but it appears 
that the brain is the part to which they first direct their attention. They usually seize 
their victims by the back of*the head, and the canine teeth not unfrequently penetrate 
directjy into the brain. They often commit sad ravages in poultry-yai ds and hen¬ 
roosts, to M'liich they readily obtain access, as the slender form of their bodies enables 
them to push tl)^ough almost any crevice. 

We liave several.British species, of which the Common Weasel {Mustela vulffarit), 
the Polecat {M. putjrtus)^ and the Stoat or Ermine {AT. erminea), are the best known. 
The latter is the animal that furnishes t^c beautiful white fur which constitutes such 
an important adjunct to all robes of state. This is the winter coat of the animal; in 
the summer it is reddish-lirown above and white beneath, but the extremity of the tail 
is alw^s black. The Ferret {M. furo) isi^ well-known albino variety of some species 
nearly nlUM to the Polecat, supposed to have been originally a native of Afiica. It is 
kept in this country principally for the destruction of vermin, which it pursues into 
tlieir holes , and also to drive Rabbits from their burrows. When employed for the 
lattei purpose, it is usually muzlsled. It is a dangerous inmate, and has more than 
'once been kriown to attaek children sleeping in the cradle, and to inflict serious injuries 
upon them in the absence of the nurse or mother. 

The preceding species generally pursue their prey on the ground, and rarely aseeq^ 
trees, which constitute the r<^ular home of the Martens, of which two sjiecies, the 
Common Marten {Marten foina) and the Pine Marten (ilf. aiiV/wm), arc found in this 
country. ‘The animal which furnishes the valuable fur called sable ( M. zibellina) is 
nearly allied to the last-mentioned species; it is fouifi in Siberia, whence immense 
numbers of these and other skins arc brsught into Europe. The American sable is 
the 8kin\>f another species {M. leucopus). The Mink { Vteon lutreola), a species the fur 
of which is much used in this country, forms the type of a genus nearly allied to the 
P jlecat. 



THE SKUNK—THE OTTEKS, 


With ihe exception of the Martenss', all the aniniaia abow leleried to 
exhale a most disagreeable o(i«Jur when alarmed or ^rntated ; this is pioduced by tlio 
secretion from the anal ])')nch. They aie all, however, outdoin* in this lespeel by 
the American Skunks {Me^atisy in which, the (Aojir of tins 8eerete>n is intohoably 
offensive; and if the amiinils are puisued, they can K^uiit out this lioiiilde Hind upon 
,the face and clothes of the (tffeiidirur paTties Tlie besT known sjhm les is the ('onimon 
Skunk (3/./JMhntMjf), M'hich is geneially di.sfnbut»‘d m North Ainetu a Its odout is 
ot the most abominable natuie*and when once attached to the peison is got ml of wnb 
great difficulty. * # ^ '* • 

To this family also belong tSie Otters, distinguished hy their aipiatie habits, indi¬ 
cated by the webbing of their toes. Oifr Ihiiish species {Lutt^i vtili/ans) is about thiee 
feet and a-half in total length, and Tif a dark brown colour. It sw iins admiiulih , the 
legs being loosely articulated, to adapt thitm particularly for tins eiiiplo> meiu, and, 
w’lih the assistance of its longish tail, it peifoiins the most graceful eiolutions iii tl*o 
water.* Its food consists eniirely of fishes, of which it destioja gieut (juamiticH , loi, 
with the characteristic epicurism of the fatuily, it often kills nuuiy fish, of Inch ii 
eats only a mouthful or two of the best pnils. It lives in holes in the hanks .rf iiveis, 
generally under the roots of trees ; and the stones rnlated by tiiL> older iiutunihsts of 
the ingenuity rf>f the Otter in digging its habitation are entiiely without fouiulatioii. 

The Common Otter has occasionally been trained to catch fish and bung tlu ni to 
its master; but in this country onl)’as a matter of euiiosity. In India, liowc^'cr, 
according to Bishop Hcber, a species {Lutra tuiir) is regularly donu'sticuted by the 
fisheitiien of some districts; the animals become neaily as tame*us dogH, and aio 
employed in driving the fish into the nets, and souietimcs, in bringing laige fish out in 
their teeth. 

A ncaily-allicd species, the Canadian Otter (/ canademt!,)^ has a cuiious mode of 
amusing itaclf duiing the winter. Several nuliMduals of this species select a spot on 
the steep bank of some river, wboge current has resisted the eflects 0 / the fiost, upon 
the snowy surface of which they slide down in succession into,the water, 1 etuining 
again to the top of the bunk to repeat the ojierution, just like boys sliding on the lee. 
The water from their fur being quickly froze’* on the snow, soon converts it into a most 
excellent slide, on which the Otters keep up the game wiyi a most laudable activity. 
The skin of both this and the European Otter furnishes an excellent fi*r, whuli is 
much used in some countries ; but this is gilutly exceeded in beauty and ^lu'^by the 
fur of the great Sea Otter {Enhydra lutris), winch inhabits the coasts amk islands of 
the North Pacific Ocean. These animals are killed in great, numbers for the sake of 
their skins, which constitute an important article of commerce between the Kussian 
merchaijts and the Chinese. The Common Otter, although a native of our fresh w ulcr^ 
is not unfrequently seen in the sea. • 

The pUmiijirade section of the Carnivora, in which the whole sole of the foot is 
•{iplied to the ground in walking, coutuiiis three families—the Badgers {Mthda)^ 
which, afthough plantigrade, are evidently,neaily allied to the "Weasels; the Beais 
(Ursida;) ; and the Einkajous {CercolepUda;). 

The animals forming the family of the Mehdee or Badgers have heed placed by 
some zoologists amongSt the Weasels, by others with the Bears, and by others partly 
in the one and partly in the other of those •families, so that then intermcdiat^ I)os.ilion 
is tolerably evident. In theii dentition they closely resemble the aijimds of il^^ pre¬ 
ceding family, the prajmolaiB being coiupiesucd and cutting, but the tiuc luului or 
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flesh tooth is usually furnished with a large 1)lunt tubercle ojp the inside. Behind this 
there is a tubercular molar in each jaw. The pra3molar3'v{try in number as follows ;— 


2 — 2 


3 _ 


3’ 



3 3 

^ nr — 

3 4 


3 

4’ 


The bvidy is more or less elougated, and supported upon 


short legs ; the toes aie five on each fQot. 

This family includes but few species, which, however, occur in very various parts 
of the glolu', and some of them enjoy a very M'ide distribution. Thus the Wolverine 
or (jlutton {^Gtdn Iitsr.us) is an inhabitant of all the northern parts of both hemispheres, 
and was formeily found even in Germany, where, howevjr, it has long been extinct. 
This animal evidently approaches most closely to the preceding family, which it 
res(‘mblcs in its dentithui, whilst its appearance is more like that of the typical 
Badgers, and it is about the size of our English Baugcr. It is usually of a rich brown 
colour, darker on the hack , the tail is of moderate length and bushy, and there is a 
fold of skin in place of the sub-Kjaudal gland. It feeds principally on the small 
Rodent animals which arc so abundant in the high northern latitudes; and, although 
its pace is but slow, its perseverance and determination appear to supply it widl with 
provisions. According to some writers, it'ascends trees and throws itself from the 
branches upon the necks of the larger animals, such as Deer, which may pass beneath 
its station. Tlie wiitings of the older naturalists contain the most liid’crously exag¬ 
gerated accounts of the voracity of the Glutton. It was said, that when this creature 
killed a large animal, or accidentally met with its carcase, it would feed upon it until 
its belly was completely distended, when it would get rid of its load by squeezing 
itself between two'Vees, and again return to its repast. It appears, indeed, that this 
animal is cruel and bloodthirsty in its natun?; bht, according to Voigt, this has 
nothing to do with its receiving the name of Glutton, which has originated in a most 
absurd manner. The Finnish name of the animal is “ Fiael-Frass,” which means 
“a dweller anjong rocks.” This name, by an easily intelligible process, became 
converted into the German “ Vielfrass,” which means a glutton; and from this slender 
foundation it is probcble all the stories of the excessive voracity of this animal have« 
originated. 

The Common Badger [Meles Taxus) is'a well-known British species, which is also 
found in most parts of Enrope. It is a heavy, slow animal, which passes the day 
sleeping in Its deep and complicated burrow, generally excavated in a thicket On the 
side of . hflj, and comes forth at night in* search of his food, which consists indiffe¬ 
rently of animal and vegetable matter. It is said sometimes to dig up Wasps' nests, 
and to devour the comls containing the larvm. Buffon, who mentions this habit, 
attributes it to the fondness of^ the Badger for honey; but as our Wasps do not 
collect honey, the opinion of the great French naturalist is, of course, untenable. The 
jaws of the Badger are exceedingly strong, and he bites very severely. His courage 
is great, and a Badger baiting was formerly a very favourite amusement with our 
rustic population; the excitement being greatly increased by the fact that the animaTe 
coat is very loose and of a hard leathery texture, so that when the dogs got hold of 
him, he was able to turn and bite with great ease. The Badger was put into a tub or 
barrel, and as the dogs were thus compelled to attack him in front, it may easily be 
imagined that they suffered severely. Nearly allied species are ‘found in India and in 
North America. ‘ 

Tho Ratels or Honey Badgers {MelHrora^ also belong to this family. The best 
knoum spec'ies is the Cape Ratel {Mellivora eaoemis)^ which closely resembles the 
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Badger both in size and ftrtn,,but is, perhaps, heavier in its appearance,* and has the 
nose less produced. Its colours are gray above aSid black heneaih, the separalutn 
between the two colours biiing marked with a wl»te line. It huriows in the ground 
hkc the Badger, not only ta previdc itself with a Iftihitation, but also in search of the 
nests of the wild Bees, of whose honey ^ is iaimodesiftiily fond It has the same loose 
• 'hard ski^ with the European Badger, and in,this leathery armour it is said to attack 
the citadels of those irritable insects with iinpanity. 

The family of the Jkars, dilfers fiom all thc,precjding families the 

nature of the molar teeth, which although compressed ii' form, are furnished with • 
tubercular crowns, indicating that the^nimals are adapted at all i vi nts fop a^mrlially 
veg c.tahlia.djct. Th* number of t^eth of this description is usually two oi tliree on 
each side in each jawj the>total nuinhor of molars and prieriiolars is either live oi six, 
but some of the latter frequetitly fall out ^'ith ago. The Bears are generally laigc, 
heavy,animaLs, and atrictlv plantigrade in their walk, which is awkward anc^shuitling 
in its nature ; the anteuQJcJjtphs arc, however, possessed of grei^t mobility, and even 
the most bulky of these animals man^est gicat dexteiity in chuihing. Their 
feet are armed with long curved claws, with which they d'g in search of roots 
and other articles of food. Their bodies are usifiilly covered with long shaggy 
Jmir, and thS tail in the typical Bears is remarkably short, whilst in st'me of the 
other animals referred to this family it is of considerable length. The eaitt,;iie small, 
and the nose is more or less produced and moveable, iu some species forming a soi t of 

pjobC^is. . 

The Bears are generally inhabitants of the w'oodod districts of mountainous 

countries. They ifceur in all parts of both Ilemispkeres with the excc[)tinn of 
Australia. The most generally distributed specio.s is probably the common Brown 
Bear (Uratu Arctos) which was anciently an inhabitant of our own country, and is 
still found in all the mountainous regions of Europe, from the extreme noith to the 
Apennines and Pyrenees, and also in the north of Asia. This well known and 
* powerful anitn”! feeds principally upon vegetable substances, suck as roots and berries, 
he also devours worms and insects, especially ants, and now aiid then makes a niet.1 
upon some of the smaller Mammalia, when*they come in his way. IIis partiality for 
honey has been long know'n, and in some places he is said 4o manifest a great fondness^ 
for fish. He rarely attacks men unless irritated or wounded, but thfti his great 
strength and courage render him a most foriuidahle advcisary. The Bijar iS hunted 
principally for the sake of his skin and fat; the latter being eonsidereiT to form a 
peculiarly excellent application to the hair. Ills flesh is also eaten, and the broad* 
paws especially arc regarded as a dainty morsel ;• the hams when cured are also in 
great Jbpute. Notwithstanding his ferocity, the Bear is freqimntly tamed, and taiigjit 
to dance, and in menageries hi'» rude appearaiieo and grotesque attituifes, especially 
.when standing on his hipd legs, always make him a great favourite with the younger 
*meinberi of the community. The American Black Bear (Z7. Amencanua) is another 
species very closely allied to the Eurqpcan Brown Bear ; it inhabits all parts of the 
North American continent, and closely resembles the Brown Bear in its habits. 
Another remarkable,American species is the Grisly Boar {V, ferox), which is about 
twice the size of the common species. Tins tremendous animal is principally found 
in the south-western portion of the North American continent, in the neighjiourhood of 
the Rocky Mountains, and in California; it is apparently more ferocious thaa cither 
of the preceding species, feeding to a greater extent on animal food, and even according 
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to some travellers, destroying the powerfij north American Bison. These species 
all appear to pass the winter in a torpid state. 

The Mountains of Syria and In.iia possess several species of Bears, amongst which 
we may noticic the singular Jungle Bear [Prorhifus luhui*u8)y which is covered with 
long hair, and is rendered remarkable by th'* protrusibility of the lips. This Boar is 
a favourite with the jugglers and moun^^ebanks of India, who exhibit in the villages; 
it has not unfreqiiently been brough. to Burope, and was dasciibed by the older 
naturalists os a sloth, fr^'m the specimen first brought liav'ug lost its front teeth. In 
some of the old Natural History Books it figtircs undel the curious and not very in¬ 
telligible title of “ the Anonymous animal.” 

One or two species of Bears are found in the larger £ast...m Islands (such as 
Sumatra and Borneo) which are at once distinguished fiom the northern members of 
the family by their smooth glossy hain They are of a milder disposition than the 
commoi^ Bears, and feed almost entirely on vegetable substances. Like their Euio- 
pean relative they are excessively fond of honey, w'hich is an abundant article in the 
forests where they reside. In confinement these Bears appear to be playful and affec¬ 
tionate, but their great strength renders them rather formidable pets. They form the 
g(‘nus JTeUirctot, or Sun Bear; ‘the species first described was the Malayan Sun Bear 
(JEf. malayanus) ; the Bornean Sun Bear {II. euryapilwi) is by many naturalists regarded 
ns a mere variety of this. 

One of the largest and probably the most ferocious of the Bears is the White 
Bear {ThaIa.s.\arcto'i mnrttimus) which is exclusively confined to the liighest northern 
latitudes, w’hcrc it resides upon the ii!C, and freeucntly takes to the water. It is 
carnivorous •, indeed in the Regions which it inhabits it would ife impossible for it to 
find any suitable vegetable nourishment. Its principal food consists of the floating 
carcases of animals, such as dead AVhalcs, Seals, and fish, but it is said also to capture 
living Seals, by watching for them when they come up at their breathing holes. The 
Wiiite Bear is reniarkiblo for having the soles of his feet clad with hair, which is 
supposed to give it a”firmer footing upon the ice. The hones of an enormous species 
of Bear ( U. tpeleeus) have been found in the same cave with those of the II} aina, 
already noticed. 

Besides the Bears, seViral species of small American animals are referred to this 
family, these are the Bacoons {Procyon) a^d the Coatis {Nasua). The animals of both 
these gencA'a are furnished with tails of considerable length; their legs are shorter 
and their muzzles more pointed than those of the true Beats, an^ they are also dis¬ 
tinguished from the latter by several more important characters. 

The Ilaeoons are found in the tropical parts of America, and also in the warmer 
jjarts of the northern division of that continent. The common species {Procyon 
lotor) is abundant in the woods of the lattei locality ; it is about two feet long in the 
body, of a grayish brown colour, wuth a tail about ten inches in length, annulalcd 
with black. Its nose is slender and pointed, reminding one of that of a FOx. It is 
a nocturnal animal and very predaceous in its habits, making great havoc amongst 
the birds and smaller mammalia; it is remarkable for its custom of dipping each 
morsel into water before eating it, whence its specific name of fotor, or the washer. 
In captivity it is cosily tamed, and becomes.very playful, but its disposition appears to 
be unoerti’in. ^ 

Trfe Coati {Nasua narica) is smaller than the Racoon, and is distinguished from 
that animal by the greater length of its tail and the production of its nose into a 



THE KINKAJOUS—THE INSECTIVORA. 


759 


moveable snout or shoitjprflboscis. It la found m the tropical parts o£ America and 
resembles the Kacoons in its ftiode of life. 

The W^ah, {jLiluruft fulgens) of India, is also placed by some authors in this family, 
which it appears to unite with the Civefs, by Others it is transferred to the latter 
group. •. * • 

. The last family of the Carnivorous Mammalia i#t%it of the Cercoleptihc^ or Kuika- 
jjjus, a group of small animals inhabiting life tropical parts of Amciicn, which exhibit 
some resemblance to the Bears*in their dentitfon, but differ fioni them in their geneiul 
characters. Their canine*te«th are short and blunt; bohmdthcswaie two small poiat. d 
praemolars, which are followed hy three tuberculated molars The f<‘et are as truly * 
plantigrade as in the proceeding familj*, but the toes* which ve always li\e in number, 
are more distinctly separated, and Capable of a greater amount of independent motion 
They are small, short animals, covered with a woolly fur, and fiimislieil with a 

long prehensile tail. • 

In their form and general habits, the Kinkajous present no small resemblance to 
the Lemurs, and like these they are of’a gentle and playful disposition in captivity. 
They are nocturnal in their habits, and flppear to be almost omnivorous, feeding in¬ 
differently upon small birds and mammalia, birds’ eg^s, insects and fruits, in piiisiiit of 
which they Qlimb trees with great activity. Like the Squirrels they use the fore paws 
in place of hands to convey their nourishment to their mouths. They an* said to bo 
exceedingly fond of honey, and to plunder the nests of the wild Bees with gtcat bold¬ 
ness. The Cfreolepten eaudivolvuht»\% the best known species ; it is often tamed as a pet, 
and is commonly seen in our menageries. • 

Besides the Bear and Ilyaena'already referred to, the remains of numerous species 
of Carnivorous Mammalia have been found in the tertiary strata, but more c.spcciully 
in the most recent of those formations,—and it is remarkable thai tropical forms of 
large size, appear to have inhabited this island at a period which must have been 
(geologically) but little antecedent to the creation of man. 

• 

OuDsn X. Insectivoiia, 

General Clieractexs.—The Insectivorous Mammalia, are readily distinguished 
from the Carnivora, with which however they are nearty allied, by the structure <4 
their teeth. These rarely exhibit that difiinct division into three sets, w^ich prevails 
in the preceding order, and it is sometimes difficult to determine exactly^ wJiat name 
should be given to the particular teeth. There are usually eigiiLJWttf llli.r.r<K»ted teeth 
the front of each jaw, of which the hindmost on each side, must be regarded as tlie 
cauin^, although it is often smaller than the otheA, especially the two middle ones. 
Behind this comes a tooth with, tvajouts, which is frequently more or l^ss conyjmigljSd, 
and presents a certain amount of resemblance to the larger pnoraqlai-f. of the Carnivora, 

I* and this is followed on each side by two large broad molars, the crown of each of wbi<4» 
usually*forma four sharp points, with deep hollows between them, so that the points of 
the tctdh in one interlock with those of the other. These large molars arc often 
Succeeded quite at the back of the mouth hy_a smaller tooth of the samq kind, which, 
however, onljr presents two^oints. By this structure of the molars, these animals are 
enabled reaidily to crush th^ard skins of the insects which constitute their principal 

food. , t 

The skull in the Insectivora is lighter and mn m.Lk>n gated than in the Cdmivora; 
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the bon(‘S of the nnd heing usually produced so 1,0 form a mijzilo cf greater 
or less length ; the jaws are generally inferior in strength U 'lhoBC of the Carnivorou*' 
Mammals. The form of the body, hts clothing, and the dcvt lopment of the tail, vary as 
much as in the preceding order, but ttie legs sfc always sho5t. so that the Deil^ of ilie 
animal is but litU»-rais«>d above th*e ground; the feetai^.i»lnjitigrade, and usually fur¬ 
nished with five toe s, of which thednncrmost L never opposable. The animals usually 
run upon the ground, sometimes dig beneath its surface, and t-ometimes ascend trees. 
An important distinction between them and the Camivbra,* is furnished by their pos¬ 
session of comnlete chvichis . w hich are alwa JW-wanting or vudimentary in the latter. 
The mammae are generally numerous, and always situated oijJtht^elly 

In the developraen^of th§ .brain and organs ef the senses, they closely r'semhlo the 
Rodgptia, and this similarity is also frequently recognizable in theit external f t m ; sr» 
close is it in fact, that many meriilxirs of the present order are, populail^ eonfoui'tiLd 
with the Rodentia, and the same mistake has often been made by tin Oi ler 1 uiuralists. 
In the same way the Inscetivora exhibit a close resemblance to 01 th*- ^Inrsupiols, 
whilst, on the other hand, their relationship to both the foil,ov mg order.- cannot be 
doubted. Their food consists not only of inso'Cts and their lai vac, as might be supposed 
from the name given to the order, but also of worms and mollusea, and soi t the 
larger species even devour the smaller vertebrate animals. 'J'hey are - aow in 

their movements and nocturnal in their habits, and many of t.honi puas t.hc winter lu 
a^ state uf torp_idity< 

IMTisions. —The animals composing this order may he divided into two families. 
The first of these is ^hat of the Talpidtr, or Moles, in which the whole structure evi- 

of 4.hc animals The body in the 
Moles is short and thick, and sup¬ 
ported upon abort and strong legs; 
the head is produced into a long 
muzzle; the eyes are either so 
• small as to be defected with diifi- 
' t■u^tv, or completely concealed be¬ 
neath the skin ; and the external 
ears are cntiiely deficient. The 
internal ear is very perfect, and 
the olfactory organs are highly 
developed, so that those senses 
which must be most valuable to 
animals confined to a subterranean existence are possessed by the Moles in the greatest 
perfection, whilst the sense of sight; which is comparatively useless to a cieature which 
padles the gre(^ter part of its time in utter darkness, is almost entirely suppressed. 
The tgil.i8 usually short,^ or quite rudimentary. 

For the excavation of the galleries which these animals make in pursuit of insects ' 
and worms, and in which they almost constantly reside, their Rwtftriny )jp;ihfl. although 
short, are exceedingly powerful, and so arranged tfs to form most efficient instruments for 
digging. Thus in the common Mole (Talpa europaa^ Fig, 365), the only British 
species of the family, the bones of the arm are ve ry short and stron g, and the l imb is 
termi natpd hj ^ broad, flat, shovel-like hand, cirmed with lon g and strop g 
nished w ith ''i curved prolongation of one of the carpal bones (called the^7/<M/or«i 
bone\ which ^ves additional strength to the hand, and sq placed t|iat its palm iia.jiatn> 


dently points to the strictly subterranean habits 
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r^lj t irnc’d directly ba^jjcwju'd^. Hy the agency of these digging hasds, the Mole 
buiro^t. ith great rapidity, \nd the g,allerie9 whiel^ it foiiua arc of a very comjiheated 
nature In the genua fV e>f7./om, of which several species inhabit South Afnca, the 
anterior f(!ct have only three t,oc8; but in Ahc majojity the structure is much the same 
as in our common Mole. « ^ 

• 'j'-'c latter, which may serve as a gei^^ral ilhistrlltion of the f.innly, is found in 

inosi parts of Eyre].c, and is well known* hir its curious eylindiu al foini, and the 
blackness of its velvet-like coat. Its eyelids are open, and it has been proied by 
CTwpe-'inieiit to have the pow(fr,of sight, ylthougli it is a popTilai ticlief that tin- ^lou* 
quite blind; this, inUei'd, is the case with another species, inli.ihiting the south of 
Kmw^ich is supposed to\o the Mide referred t# hy those niieieiit natiiral- 
ihts » ‘x'" whose statements^the rhlirge of blindness has been ajqdied t(‘ our species. 
Aithoug: " greater fiarfrof this animars labour in digging is undoubtedlj expended 

in the pur^uii of food, a portion of his excavations art of a more permanent natuVe, 
servii' foi l>i« ''“gular resilience, and as a high road leading from this to did’erent 
parts ot i X) di.‘.trict which he has appropriated. Ills residence eon.sists of a largo 
liil'otk of cartb j’rmly beaten together, a^d placed in some secure situation ; within 
this ■' t'vo circular galleries, one above the other, ^nd coiniijunicating hy live short 
passages ; tu* chambc'r inhabited by the animal is excavuti d in the centre of the lower 
gallery, and communicates with the upper one by lliroc short ])ashugeH. hVoni the 
bottom of the chamber runs a short passage, \i liieh descends lor n certain di.stiinec and 
then rises again towards the surface, until it falls into the high road lending from tlie 
jc-sidence to the creature’s hunting ground; this also eominuniAtes with the lower 
gallery, and forms one of about ^line tunnels, which is^uo from all paiUs of tlu* latter, 
and which are said by the French naturalists to open again into the high road at 
various distances. The high road is much larger than any of the oidinary tunnels 
niado hy the Mole in searching for his prey, which open out from it in \uiiou.s direc¬ 
tions, and its object is evidently to give the animal a free and rapid coiniuiinicution 
with his fortiesB,—in fact, an experiment peiformed in France»pioved that the spe.d 
wdth which a IMole, when alarmed, traversed the course of his main tunnel wa.s noaily 
equal to-tliat of a horse at full trot. Thi* depth at which the road is made varies 
according to circumstances ; in oidinary situations, it is r^iely more than four or five 
inches, but in passing under a road, or any other place where it is exposed to much* 
pressure, the animal wall carry its burrow*lo the depth of a foot or m^c. • AVhilst 
burrowing in seaich of food, the Mole constantly comes to the surface, whwe it makes 
an opening, and thiough this the earth loosened in its ex^invations is got rid of; it* 
forms the little heaps well known as Mole-hilla. I^is a most voracious animal, and a 
veiy skort fast is fatal to it; in fact, when two individuals in captivity are not sulg- 
cicntly supplied w'ith food,,the weaker is always killed and devoured by the stronger 
one. In winter the IM ole continues active, hut in severe weather usually seeks its 
^ood at greater depth in the ground ; in the summer, on the contrary, it frequently 
quits its abode at night, and hunts for insects and worms on the surface. It swims 
well, and often takes to the water, sometimes for self-preservation when .its re¬ 
treats are invaded by floods^ sometimes in changing its abode, when As course is 
stopped by a rivulet, and occasionally, according to some writers, for the mere pleasure 
of taking a bath. It is a fierce little creature, and bites severely when incautiously 
seized. The males also have mo»t sanguinary and fatal combats in the season ^ theii 
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Of the exotic species, those of the genus ChryaochloriHf^i already referred to on 
account of the structure of their anterior linib^, are 1‘urther distinguished by the 
peculiar metallic lustre of their coats, which has given rj^se to the name of Golden 
Mole {C. aurea)^ applied to the bes^ known species. The Scalops aquaticm^ a native of 
Canada and the United Slates, is commonly known as'the Shrew Mole, from the 
resemblance of its dentition to tliat of the Shrews, which form the types of the fullow- 
ing family. In the genus Condylura^ the species of which arc also inhabitants of 
North America, the nose is surrounded by a number of small movable cartilaginous 
, filaments, which radiate somewhat in the form of a st^r, and are doubtless employed 
as organs of touch. In their general habits all these animals resemble our common 
Mole. “ ' 

In the family of the Soncwtej^jir Shrews, whicii includes the greater part of the 
order, the feet are all formed for progressio.;; that is to say, uhe*"anterior members are 
^‘ver converted into organa appropriated for digging. The eyes are always perfect 
and readily distinguishable, and the external^ cars, thmjgh'-amall, arc alwa} s present. 
In other respects, the different animals composing this group exhibit a remarkable 
variety of character; the dentition presents considerable differences even in closely 
allied species; the length of the 'legs and tail, and the clothing of the body, are also 
very variable. They all, however, agree in living either on the surface o." the ground 
or upon trees, and never in a complicated system of l^urrows, such as that of the 
Moles; their jaws arc*aiways more or less elongated, and the nose is usually prolonged 
into a moveable snout. The Soricidae are found in all parts of the world ; they arc of 
small size, and their nourishment consists principally of insects, although some species 
^so feed on vegetable matters . ' 

In the typical Shrews, forming the gen us Sore x and its allies, the form of the body 
presents a close resemblance to that of the Mice and Kats, whence the name of Shrew 
Mm e is frequently applied to our English species. Their leg s are of nearly equal length, 
and terminate in ^ve toes, which are armed with small claws and usually free, though 
not unfrequently united by a swimming membrane. The nose is more or less pro- 
* * • duced, and the tail is elongated, usually tapering, 

covered w<^ scales, like that of the Mice, and with a 
greater or less number of bristles. The skin is clothed 
with a short Ijjr. Some of these are amongst the most 
diminutive of the Mammalia, and the largest of them 
are about the size of a Rat. They are generally 
furnished with peculiar glands, secreting a fluid of a 
disagreeable odour, which prevents Cats and Dogs 
.. , from eating them, although they will not anfre- 

{Sorex araneut). quently kill them, probably mistaking them for Mice. 

They live for the most part upon insects, worms, 
and small Mollusca; but the larger species also prey upon the smallor Vertebr!)ta. 

Our British species all belong to the typical genus SoreXy and are amongst the 
smallest of British animals. The Common Shiew (JS. araneua, Fig. 366) is well known 
and generally distributed; it inhabits dry places, where U grubs about amongst the 
herbage with its pointed snout in search of the insects and worms on which it feeds. 
It is a pugnacious little creature, and, like tfie Moles, if two of them are put together 
they aWays fight until the weaker is killed, and di^oured by his companion. It is 
remarkable that in the autumn great numbers of these animals are to be seen Ijing 
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dead in their haunts, T»*hou^ any apparent injury; the cause of this luoftahty has not 
been ascertained. The Water Shrew /odtVn«), another British species, is usually 
found in the neighbourhoad of water,^in which ij swims and dives with great facility 
in search of insects. It burrows in the brfnks of risrers and brooks, and is rarely seen 
^ to wander from such situations. A thyd British sjift^cs, the Oared Shrew {S. retni/er), 
resembles the Water Shrew in its habits. , • 

The genus Sorex may be rttgarded as the turpc of a subfamily, to which the name of 
Soricirue may be given. ^Species df this group are fuund^ m various paits of both 
hemispheres, but principalty»in Europe and Africa, Amongaf these we shall only, 
notic? the Desmans {Mygrale), sometiq^es called Musk Bats, of which two species are 
found iu E'irope-#one in the Pyrenees (.1/. pyrenaica)^ and the other hi Russia (.1/, 
vnoschat^). These animals«are the largest in the group; they are rcn^rkable for having 
the nose ^.oduced into a*sbort proboscis, ahd their feet palmated and naked or scaly. 
They always inhabit the neighbourhood of water, in which they swrim w’ith gn*at 
facility, feed not only on insects and Mollusca, but also on small fish and frogs. 
They are also remarkable for the strong o^our of musk which they exhale. 

The Macroscelidina are small animals, nearly allit'd to the tme Shrews, but difFering 
from them by having the hiad.lo^s much cloQgatcdy^o that they are enabled to spring 
in the sam^ way as the Jerboas amongst the itodentia. Their noses arc long, and 
often produced into a tEUnk.; their eyes and ears are larger than in the true Shrews, 
and their tails are long, and usually covered with hair. These small animals ore 
peculiar to Africa, and are most numerous in its southern parts One species, how¬ 
ever, is found in Algeria, where ^it is known to the French colonists as the Rat « trompe 
{JMacrosceltdes Rozeti). They live principally in dry rocky places, and feed on insects 
and other small animals, although it appears that some of them also cat vegetable 
substances. 

In the Erinawina^ or Iledjgehogs, which are the largest members of the family, the 
bo^ is short, thick, and stout; the nose is less pointed than in the other groups, the 
tail IS short or entirely wanting, and the upper surface is more or less covered with 
short, spines, which, when the animals ro^^ themselves up into*a ball, as they always 
do when alarmed, present an almost insuperable obstacle to any predaceous animal 
that may wish to make a meal on the Hedgehog's bodj^ They are exclusively con¬ 
fined to the Eastern Hemisphere, where^they are principally found im the warmer 
regions. They are omnivorous and nocturnal animals, sleeping durigg the day in 
holes under the roots of trees or stones, and in similar situations, and confing forth at 
night in search of insects, fruits, and roots. Those whicl? inhabit cold climates pasB 
the winter in a state of torpidity. • 

Oftr only British species is the Common Hedgehog {Erinacent EuropcBu$\ an anigial 
which is too well known to need any description. It is found in woods%nd hedgerows 
in roost parts of the country, and is not uufrequently kept in kitchens for the purpose 
of dostroying cockroaches. It feeds freely upon almost all kinds of animal and vege¬ 
table matter, and kills and devours animals which none of the other Inscctivora would 
Tenture to attack, such as Sjaalres, which it eats, according to Mr. Broderip, “ aojlge 
would-eat a radish,”* coramsneing at tho tail and eating upwards. In illustration of 
the strength of the prickles in its skiq, Professor Bell states that he has repeatedly 
seen a Hedgehog belonging to himself precipitate itself down an area twelae or fourteen 
feet deep, and, by rolling itself *up into a hall, arrive at the bottom without Ahe least 
injury. ^ 
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Several other species mhattitiii^ Asia and Africa belong W’this group, which also 
includes the Tanecs [Cenfetcs) the Island of Madagascar, in which the tail is 
entirely wanting, and the spines, why;h are far weaker thansin our common Hedgehog 
are mixed with silky hairs » * • , 

The Tupainee, or Banxrmgs afC grganised for an arbore’ifl existence; they resemble 
the Squirrels in tliAr movements and also,present a eertain similarity to the Lemurs. 
Their legs are of nearly equal length, .hut longer than in the majority of the other 
Sonc.idae, so that the^ body is always raised front the surfuce of the ground; their 
•skulls present a striking peculiarity, their Qrbito_being completely encircled by a 
bony ring, whilst in the other members of thf order these cavities open into the 
temporal fossft, and evcif the zygomatic arch is incomplete in i lany cases. The 
Banxrings are ro^cr elegant little animals, furnished wiith long tails, which are 
generally well covered with hair, but in the Ptilocercm Loicit, a native of Sumatra, 
the tail is naked and sc.aly, except towards the extremity, where it bears two reries 
of longish hairs, arranged something like the barbs of a feather. Most of the 
species of this group are found in the larger islands of the Eastern Archipelago 
(Java, Sumatra, and Borneo), but one or two species have been brought from Pegu 
and India. They live in the woiSds, where they climb the trees with great agility, 
and feed upon insects and fruits. In eating they hold their food between their fore 
paws, in the manner of a Squirrel, and, unlike the majority of tho animals of this 
order, their period of activity is tho day. 


m 

OltDEB XI,— CHIROPTEnA. 

General Characters. —This order includes those species of the class Mammalia 
in which the general characters of tho group are most singulaily modified, so as to 
adapt them for the exercise of tho power of flight, of whu h they alone of all the 
Mammalia are posscssqd. In three other groups of this class we meet with animals to 
w hich the appellation Jiying bas been given, but these only possess the power of 
gliding through the air fjom one point to aSiothcr, by the agency of an expanded skin, 
which serves to buoy them; their ae’rial motion consequently differs only in extent 
from the spring of an ordinary Mammal; in the present order, on tho contrary, tho 
anterior raembers arc as*completely organized for true fljght as those of a bird, but the 
purpose is fi^iiUed in a very different manner. 

> In these animals, which are well known as Bats, as in the Birds, the bones support¬ 
ing the anterior members are large, the humerus is rather short, and the bones of tho 
forca^rm long, but the latter are quite serrate and moveable as in the human arm. ’ The 
bones oi the fi'.igers, however, instead of being amalgamated, so as to form a singlo 
series, are all quite distinct, and when extended radiate widely from the ^rist, the 
hones of which are of small size. The thumb ia jsbort, but the other four flnger 8 .jLr 0 
excessively elongated, e^ecial lv in the m ctacaypal • the first finger is the shortest, 
and the others arc oT nearly equal length. The four long fingers and the bones of the 
arm arc unite'd by a deli cate leathery membr ane, which is e^lso unit^ed to the sides of the 
body as far as the extremities of the hind legs and sometimes fills up the space between 
these, and it is by tlie agency of the broad wings, formed by the extension of the 
arms an^ fiLgers (Fig. 367), that* the Bats are enabled to flutter through the air; 
their £ight however is less powerful than that of the maioritv of birds. The 
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th\yp)J8 of the antcrioi^eet are sniall, free, and furnishtul w ith sliarj) rurved claws, 
by which the animala can suspend themselves V> the walls of the cavities they 
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Fig. 307.—Skeleton of a Bat.—rf, elnvicle; A, hiinicrii<!; <•»/, ii.nn , r, riKiius , , curpuK ; wo, 

ttiUQil) ; m< , inctacarpuB : ph, phalanges, o, .•>cui)ula , /, femur , ti, tihi 


inhabit, and the ttuimbs, with tlu> hind feet, which are also free fiom the iiiemhrniu*, 
constitute the only_means by \Wiic}i the Buts can profjress on the ground, where, us 
might be expected fiom their organization, they are exceedingly awkward in their 

movements. The hmd feet are imuidly lur- 
nished with five distinct toes, all aimed with 
sharp claws; they are small, but capable of 
*. clinging with great firratieBa. 

The skull ip these andmaJs is usually s hort. 
thcflaws being but moderati ly produced; the 
dentition varies jn the different faniilicN. 
according to tlic food on which 4he creature^ 
sufisist. The stern unt is fumj|^h(‘d w'lth. a 
more or less distinct crest, serving, hkc the same 
Fig. 3C8.—T.ong-oarcd Bat walking. part in birds, for the^ttacbment of the powerfu? 

[Pleiotiia auritti^). muscles of tjie wings. The tail is very variable 

in its* development, and is frequently included in a portion of the membrane, (cay^ed 
infgy'Jgfnovfjl mcDibran^j), which extends from one hind leg to the otBcr, and which 
evidently performs an important part in steering the animals in their aerial course. 
The Vdj is covered wdth a soft down, but the membrane of the wmgs only exhibits a 
few scattered hairs}* The mammas arejilacedou the breast, and the young, when sm-.k- 
ing, ai^carried about by the mother clinging to that part of her body; from the 
position of the teats^ the B^ts were included by Linnmua with the MonTieys and tho 

human species in his first order, the Primates. 

The senses of the Bats are exceedingly acute, especially those of bearing and 
smell the egrs are frequently. (jCf^ormous size, anA both these and the aSac f*irnwhed 
withilics wHicIT proHaly give increased intensity to the senses of hcaiing 
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andJ^meU, may be ftriPftftHnripji to t.httf. Axginaifft qI touch which is cer¬ 
tainly cxCTgiacd, iby-the delicate membranes o£ the wind's- %y this sense the Bats, 
which arc all nocturnal or twili^hl animals, are enabled to avoid objects‘Which stand 
in their way, even when they cannot' see them,, as was profcd by the experiments of 
Spallanzani, who blinded several of these animals, and'f^^nd that in this mutilated 
condition they still avoided couii£g in contact with threads suspended in the room 
where they were flying. 

All the Chiroptera, as already stated', are QpQtumaT in their hatnts. Jjuring the 
day they sleep suspet.ded* by the claws of their hind ffer from the sides of caves, 

* hollow trees, or holes in walls; and the European species are also very partial to the 
walls of old chimnics. H^huse species which past the winter in a state of torpidity select 
the same situations fur their long slumber. They ar.'e found in all '^arts of the world, 
even in New Holland, but arc most numer^ous in tropical clitpatrs. Sor^ species feed 
upon insects which they capture on the wing, others upon the bloo d of vertebrated 
animals, and others again upon ^ ' 

DivisionB. —The Chiroptera may he divided into four families, of which the first 
two include the pre-eminently insectivorous Species. The first of these is that of the 
Vesperttlionidccy or true Bats, inwjhich the teeth resemble those of the true Insectivorous 
Mammalia, but vary greatly in number. The incisors are two or four ^n the upper, 
and two, four, or six in the lower jaw; and the molars either four or five in the 
upper, and five or six in the lower jaw. The canines are rarely of large size, the 
anterior or false molars are compressed and cutting, and the true molars are furnished 
with sharply tuberojlar crowns, adapted, like tliose of the Insectivora, for crushing the 
hard skins of beetles and other insects. All the fingers are quite destitute of nails or 
claws, and the middle finger has only three joints; the tail is usually well developed, 
and fixed in the interfemoral membrane, but is sometimes free [Taphozous) ; it is also 
occasionally longer or shorter than the membrane, but generally reaches its posterifir 
margin. The pars vary greatly in size, being sometimes shorter than the head and 
sometimes very long, ^nd fjiniished with an inner fold (Fig. 368); but the ftoae-ia 
always destitute af leaflike appendages. 

The animals of this family feed entiriijy upon insects which they capture on the 
wing, and during the dusk of the evening in summer they may constantly be seen 
Uying abou^in pursuit of tteir insect prey. Although of small size, they are exceed¬ 
ingly v^acious, and must destroy immeLse numbers of insects. They are found 
abundantlyoh all parts of the world, and no fewer than fifteen species are described os 
‘natives of Britain : but of. those the groat majority are very rare or local. The two 
commonest species are the PipistreUe ( Vespertilio pipiatrellus) and the Long-eared Bat 
(PUeotm anritus). The former is'our common Bat, which is known in some P;^rt8 of 
tlm country at. the Flitterroouse, in allusion to its mouselike body and its power of 
flight. It is commonly found about houses, and usually reposes in the crevices of old 
walls and similar situations. It is a small species, and its food consists principally of 
gnats and other little insects of the same description, in pursuit of which it flies pretty 
rapidly. The Pipistrelle is al&o partial to meal, and is known frequently to make its 
way into paiftrics, where it has been surprised clinging to a joint of meat in the act of 
making a hearty meal. Its period of torpidity appears W'be shelter than that of any 
of our other species of this family, and even* during the winter it may occasionally be 
seen on.fini days in pursuit of its favourite prey. 

The Long-eared Bat (Fig. 368), like the preceding, is also found commonly in the 
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neighbourhood of houss, under the ro\)fa of which and in the towers of churches it cotn- 
monly reposes duiing the day. It is one of the mo^ elegant species, and is very easily 
tamed, when it will readilj^take flies from the hand, and even in some cases from the lips 
of its owners. The ears a\;e V£ry lon^, and hcaufi^illy transparent, they con be bent 
and folded into a grgat vartBty of formjs, and when*the animal is sleeping they are 
concealed under the^Phgs, whilst the inner lobe of \he ear still projects, giving the 
creature the appearance of hayng short, slender cars. 

The largest British jj)ecie8 is* the Noctule, or Great Bat (!'. noctula), whiih 
measures nearly three incDae in length exclusive of the tllil, and as niueii as 
fifteen inches in ^pansc of wing. ^In their habits the exotic ppicics closely re¬ 
semble those which inhabit Britain, and fcM* of them greatly»exccod our British sitocics 
in size. , 

The second family is^hat of the Rhindiiphd(C, or ITorsc-shoc Bats, which resemble 
the t^iic Bats in their general structure and habits, but differ from them rcmmkabl.if in 
the posseSoion of complicated Icaflikc mem¬ 
branous appendages on the nosi', whiA 
give them a very singular and often for¬ 
bidding appearance (Fig. 369). They n - 
seroble the ^tornmon Bats in their genoriil 
habits, but appear to be even moie no(- 
tumal; and their places of sojourn during 
the day arc usually the darkest caveins 
that they can find. 

Of the.se Bats, which arc abundantly 
distributed in the warnier parts of (he earth, 
although peculiar to the 'Eastern Hemi¬ 
sphere, we have only two native species, 
the Greater and the Lesser Horse-shoe Bats 
{lihinolophiM fen um-equinvm and hipposi- 
deros). The name of Ilorse-shoe Bats, ap¬ 
plied to these animals, refers to the form of 
the anterior portion of the nasal appendage 
which surrounds the nostrils, and which ^ 
somewhat of the shape of a horse-shoe; 
behind this is a second portion, lanceolate 
and standing up in front of the forehead, 
the centre of jvhich is elevated into a 
remtfi'kable cellular process. The largest of these species is nearly two inches awl a 
half long in the body; itrfeeds upon rather large insects, such as cockchafers, of which, 
however, it is said only to eat the body. The Lesser Horse-shoe Bat is one of the 
smalloet British species of the order. 

In our British species the ears afe of moderate size, hut in many of the exotic 
Ilorse-shoe Bats these organs are developed to an exiraoidinary extent,,and fuin’shed, 
as in the Common, Lo n glare d with very large mc iuhraup us 4 uc |c1cb. This is 

especially the ease in the genus Megad^ma, in which the ears are so large as to unite 
in the middle (Fig 3C9). The nasal appendages also attain a great d|velop\ncnt, in 
this genus, species of which**are found in trojJical Africa, India, ana lift Eastern 
Islands; the species figured {M.Jrons) ie a native of Western Africa. Une of the 
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Indian specids (Af. ^t/ra) has been observed to suck the jbloo()‘ of other Bats, and it is 
also said to be partial to Frocks. • 

In the Megaderms there is an ^mple interfemoral rocsibranp, but no tail; in the 
genus Rhinopoma^ on the contrary', there is a long slcn<kir tail, with scarcely any 
membrane, a structure which gi^^.those animjvls a most appearance. In the 

genus Kpeferis, both the tail and the interfcinoral Membrane ai^^reatly developed, the 
ears are large but separate, and the nasal ai>pcndages ai}o concealed. • These Bats have 
hthe skin of the body very,loose, forming a sac, Vaieh cunununicates with the mouth 
Iijby a small openrng^in each cheek; through these apertutes the an^al is able to puff 
'out the body into the form of a ball, but the obj -ct of this arrangement is not known 
The species of this genus are almost confined to Afrj.ca. « 

In the family of the Phpllostotnida, or Vampyres, the canine teeth are of large size, 
and the piiddle finger consists of four joPnts, including the metacarpus. Like the 
BbinolophidiP, which they replace in America, they are furnished with a membranous 

imsal ajjpendage, and the cars are usually 
ample, and furnished with a distinct 
membranous auricle. In almost all the 
species of this family theic are lour 
incisor teeth in both jaws. ' 

The Phyllostomid® are peculiar to 
the tropical portions of America, where 
they are met W’ith very abundantly. 
They arc generally of a larger size than 
the animals of the preceding families, 
the {P/ipllontoma spectrum. Fig. 

370) being sometimes nearly two feet 
and a half in extent of wing, and their 
propensities exhibit a corresponding de> 
groe of ferocity. Their %V2Ucit£^od 
appears to be the blapd of the larger 
MampnaBa'and bjxds, which they attack 
during sleep, and biting a small hole in 
the skin, suck the blood through it. 
Fig. 370.—€Icn^ of the Vompvre Bat [Phyllostoma^ Cattle and Horses are very subject to 
apvUiutn). their attacks, and appear frequently to 

lose a good deal of blood from the wound* after the Bats have taken their (ill; but it 
seems probable that, unless an anipiBl has been bitten severely in several places, the 
bite is rarely attended with ill consequences. Fowls, however, are said often tC die 
from the effect^ of the bite. The older naturalists, deceived • by the accounts given to 
travellers by the Indians of America, have published the most exaggerated statements 
of the dreadful powers of these creatures, which were said to attack men during the 
night by opening an artery and sucking the bloqd, lulling their victims the while by 
fanning them with their long wings, until the loss of blood terminated in utter ex¬ 
haustion. According to Azara, however, the inhabitants Paraguay have no dread 
of these animals, although they frequently enter the houses, and suck the blood of 
those who may incautiously expose any part their bodies; but he adds that, beyond 
a ]>ainfultsensation which lasts for some days, he never*fi»ttnd any ill effects from their 
nttacks. He states that they do not open any of the larger vessels, but merely make a 
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gmall incision, in the skio^ Tschudi, howeverj mentions the c&se of sn lodiftn who was 
bitten in the fece by a species of this family, whilst sUeping in the wbods in a state of 
' intoxication; the wound, although apparently verj slight, was followed by so much 
inflammation and swelling %t the man^s features hesame quite unrecognisable. 

In the majority of these flfbeies the 2|nino8 are Iqp^^and sharp, and in the genua * 
JBesmodta^ which possesAb only two incisor tegth in tho upper jaw, these arc also of/ 
^great size and very Acute, forming a pair of formidable lancets. Nothing is known of* 
the habits of the speeies of genu8,*but from the structure qf th^r teeth they would 
seem to be well adapted for thJeame dietes the true Vampyres. Another remarkable ‘ 
, form of this family ia tlie genus GJoKoph^Hy in which the tongue is very long, slender, 
and extensible j theyaaro said to use^ this as a suctorial organ *but nothing certain is 
known of their hablll. The ipccies of the genus Stenoderma are distinguished by their 
frugivorous habits; theif tdlls are quite rudinJentary, and tbe interfemoral mombrane. 
very smjiU; this is also the case in Desmodus and some of the Olosaophaga ; but the 
latter genus contains species with both the tail and the interfemoral membrane well 
developed. * 

The last family of the order, and the one which evidently approaches most closely 
to the Quadrumana, is that of the Pteropopida, or RiSissettes, sometimes called Fox 
Bats, in allusioti to tho dpg-like form of .the head, of which the jaws are more pro¬ 
longed than in the other Bats. In these Bats the ore of small size, and 

fou r in each iaw. but they sometimes fall out os the animals increase in ago; the 
c^ig es are a lso sm^l, and the molars 
have blunt tubercular crowns, indi-. 
eating a fruit diet; but the tubercles 
are often worn away, and the teeth 
then exhibit a flat surface. The ears 
are always of m odaate.jize; the 
eves are large r than in tho other 
Bats, and the hbge js ^ waya-dasti- 
t ntfl - o f mgp ibranoiia appendages. 

The tail is short, and the jnter- 
fe moral m embrane very sm all or 
entirely deficient. The first finger 
is short, and furnished with a dis¬ 
tinct nail or claw. 

The Pteropidffi are entirely con¬ 
fined to the warm^ parts of tho 
Eastern ilemisphere. They are most 
abundant in the islands of tjie Eastern Archipelago, whence the greater ^art of tho 
species are derived j but they occur also on the main land of Asia, in the tropical 
i&nds of Jhe Pacific, in Africa, and even in Australia. They are the largest of the 
Bats, the Kalong of Java (Pteropus <fd«rfM,JPig. 371) measuring no less than five feet in 
extent of wing, and nearly two in length. They are frugivorous in their habits, and 
thus do great damage in gardeijp and plantations; Imt in confinement they Iiave ^en 
known to eat the flesh of birds, so that it is possible they may vary their dkt in a 
aitniliiP manner in a state of nature. They have a disagreeable odour, de8(jnbed|by 
some observers ss musky, by otherf as ** mildewy.” Their flesh is, however,%atsn by 
the inhabitants of the places where they occur ; and it is probable that the Bat which 












Fig. 371.—Head oFthe Kalong Bat {Pterqpui edulU), 
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figures auKfiigst the articles of food forbidden to the * ay have belonged to this 
group, as at least one species {JEleutherura agyptiaea) is found abundantly in Egypt 
and the neighbouring countries, aivl id even represented «nth eonsiderable exactitude 
upon some of the Egyptian monuments.' Like the •otlier Bats, they are nocturnal 
animals, and pass the day suspended by the )und feet £P6xa the branches of trees; but 
some species arc known also to fly at noimday. H ^ 

* * 

ObDSR XII.—QrASRUMANA. 

f* •’* f 

Qoa&easal Clttract«M.->-It is amongst the high^t animals of this order that we 
find the nearest approach in organization to J^he structure which characterizes man as 
an animal, although it'must be confessed that the resemblance is still rather distant. 
On the other hand those members of the order which stapd at the bottom of the scale 
present remarkable similarities to animalb belonging to tht pleceding and some other 
orders, and between these two extremes we find a great number of steps^ This great 
diversity of structure tenders the determination of the exact limits of the order some¬ 
what difficult, and although the majority^of the Quadrumana are easily recognizable, 
the order also contains some animals whose title to such a position is rather doubtful. 

The essential character of 'lihe group consists in the structure of the extremities. 
In the typical forms, all the feet are furnished with opposable thumb s, sj that they are 
in fact converted into hands, by means of which the creatures are admirably fitted for 
an arboreal existence. Jp tnan y species, however, the anteri or pie mbers possess only 
fouj ; fip gers. and^he almost 

universal prevalence of this structure throughout the order may he considered as their 
most characteristic peculiarity; a similar confirmation occurs nowhere else amongst 
the Mammalia, except in some of the Opossums. In their m ovemen ts these animals are 
^ as ^nily Qpadmneds as most of the clawed Mammalia, for in a state of nature they 
appear no vor to y alk on the hind legs, which in fact are too weak to he employed 
Qfi in the hin p^ n pibi ect as the sole organs of motion, and moreover the structure of 
the feet is such thifi; wlien on the ground the animals are compelled tn -wulT^ wpnn 
wid^ nf the ii^gte^ of fn tho ground as in man. Thus we see 

that however remarkably tiie general 'appearance of some of these creatures may 
simulate Ifiat of man, Ik ere is in reality a wide difference between the highest 
Monkey ahd the most degraded fonns of human species. 

In‘the structure of the brain and skull these animals also exhibit a gradual 
approach'to the human type, but the differences, especially in the latter, are still very 
striking. I p the most ^mnp-liba ^pes the ro pAmWaTma nf fll w JV in mm* is 

greatest in tV as these have been most fluently under the 

^observation of naturalists, they have given rise to very false notions as to tk^ extent 
U of this similarity, for as the animals increase in age, the jaws gradually lengthen 
p until in the adult Orange and Ghunpanzees, they form a prominen i^ Tniiagia, almost 
as long as that of a dog. The dentition also is very different, the caaifiis tfssth espe¬ 
cially being exceediBslxiacge and strong, ai\d * - -- 

animal; thus it becomes necessary that gaps s hould be left hafiroftTi and 

jTtkeJn^re or fidse molMaJar thftiTBnflPtiOtt of thQ nsnipas ef the opunflitifl jaw, whilst 
in man the tM{& run in an uninterrupted series in both jawa. The form.o f the teeth- 
is, however, very to that which prevails in the humBH,,j]2|qeet, the molars 

bringMiroad and obtusely tubercular, as indeed k gitaeawBy the oaaO'Ui tinimals which 
Ised on firuits or on a mix^^^t 
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The^gjIj^areaJyjJ^and theeyea of moderate or largo eue. 
The but vary greatly in fonft. Xhe skin is covered with hi^r 

on^j^, eyneirt tbn pnlltM Lof .the hyds andt hf-ft>”^ bu tt/ieks of -aotae^naciBa. 

^ The ^ is sometimes rudimcntluy or wauSngTbut flsually of considerable length, and 
"^ts extjgauty is o(^n capa^ of beingeemployed as** p rehensi le oi^an, which is of 
• great f^^oe to the animals in their arboreal residence. The naila ar p gnT^ er^Uy f sj 
wanj’but-aonie species are furntehcd wit h cur ved claws, whilst others 
claws on sonw of the fingers, and flat nails o^i thq^ rest. The jpajafflip 
are tgp in number, andf placed oh ti[ie.b rca8t. as in the preceding order. 

The’^uadruraana vary greatly in sy je. some of the Apes exceeding even man in * 
stature," whilst othdh are not larger than a Squirrel. They are almost exclusively 
confined to the tropical, ro|;ibn8 of the earth, where l^ey live in troops in the forests, 
and feed for the most part upon fQyj^, mthough a good many are not averse to 
ani mal* foo d when it comes in their way, and some even appear to subsist habitually 
upon it. , 

BiwisioiiSt—We may divide tbe Quadrumana into four sections. The first of 
these includes only the family of the O aleopif^eida, or Flying Lemu rs.—a small group 
. of animals which evidently connect the Quadrumana w!tn the Ohiroptcra, and which 
have, indeed, been placed in the latter order by many zoologists. They certainly' 
difier in many important particulars from the other meui- 
bers of this order, and especially in the totaLnumt^jof am 
op po8ajjle... .thmnbs on all the feet, which arc composed ^ i, .' „ \ 

of fingetS i arranged in a single series, and united m)^ , \ I 

together by a smalLmembrane. These ^jUEfiEI arc, how-^ A' 9 

ever, adapted foiuslimhing, and pot, |i s in the Bat s. S 
prolWad taimauB h support to broad membrennut winrs . ^ ^ 

ftlfhnngb the animals are furnished with a very broad fj A 

foltLotflfcin, which extends from tho sides of tho neck to ^ 

the wrists, from these to the base of the feet, and is even ' 

continued between the hind legs so as to involve the tail, jml 

in the same way as in many of the true Chiroptcra. It /■/ - 

is evident that t]ijioafi]Bhnioc, which ^8 flUtffiffly ^ ‘ Jy 

v^th^ jiilr, is to be regarded, like the similar provision of 
the Flying Squirrels and Phalangcrs, merely as a sort of / 

parachute, by means of which its possessor is enabled to 
perform leaps of amazing extent, although it must he * ^ 

confessed "Sat in its general arrangement, leaving the 
structure of the hands out of the question, it presents a 

wonderful similarity to th% wing of a Bats In other respects the Galeopiihccid® 
jshibit^ in a remarkable manner, characters intermediate between those of the Lemurs 
and the thie Chiroptera. The form of the Ijg^ is the same as in the former group, 
but the q rhi itB ^ in the The dentition resembles that of the 

Lemurs, but presents some curious chwactors. The incisors are four ^ the upper, | 
find six in the lower jaw; th<eformer are placed quite at the sides of the jaw, so as to 
leave a wide Tirapt and musai ie lawetod by 

tTT nth, which give it the apnearance of a false mokr; and this is ako th^osse 
Tfith the following tooth, which may be regarded as the representative of Ue famine. 
T3ie lo w w la e i sew uiujuU iu 'l Xftit uf th e ja w, and the fopy intermediate ones e^bit* 


w, and the fot|y inten^diate ones 


► !*». 

Plir, 8?2.—Tlylog 1 .eraoT 
{OohopitheoM wlttann). 



772 


VHS OHIBOMTS OB AYB»AYB. 


Biiigular Btrutture, being very broad, flat, and deeply npt<ied jdsfjygtojeg^ Bome- 
thing lilce tboae of a C^eupithecidat differ from the other Quadnuaaaa in 

the posBesbion of two pairs of pectoral mamms. a 

These singular animais are all W^itwte o/'the Indian, islands, where they live in 
the forcbta, and pass the day au^|;!|ded by thejr hind legl^ like the true Bats, from the 
branches of trees. The oighl^ is their period of aatikity, and they then climb about 
the trees with great ease, and glide fron\ one tree to apother by theiaid of their broad 
lateral membranes. In t^ way it is said they Will pass jjiyer a spacq of more than a 
I hundred yards. They appear to feed upon almost anythshg, but principally mi :^tB, 
smloll birds and ^eir eggs. « ^ 

The best known specitis {Oaleopitheeuavolitanty ^g. 372) is found in iava, Sumatra, 
and Borneo. It measures about twenty inches in length. „ “ 

, The second section of this order also includes onefpmily,-^fhdt of the Chirmyday— 
which, as far as we at present know, has only a single representative, the Chfr<my» 
tnadttyusearitnaity or A ye-Aye , which presents characters of as problematical a nature 
as those of the preceding family. The Chiromysy in feet, appears to form the connect¬ 
ing link betw eenJhe Quadrumana a nd the Bodents; and it has been placed by different 
suologists sometimes in one and sBmelimerm fKe other of these orders. 

In its form, this remarkable animal presents a close resemblance td a Squirrel; 
and, M'hen first discovered, it was supposed to be a species of the old genus Sciurus. 
Its dentition also is almost.identical with that of u Bodent animal, consisting of a pgir 
ufjower ful, in cisor t^di in each ja w, separated^from the molars hyji y^de aitipijf 
spgc e; the cmineiAi:ajmti«JY..A eIm^^ The skull, however, is distinguishable from 
that of a Bodent from its hawg the orbits encircled bv a comnletg ^ony ri^g. The 
structure of the feet is also diAerent, the anterior memb ers haye fiv^ very long, slender 
finyora. iirmBd with claws; and the thumb, although not exactly in the same line with 
the other fingers, is scarcelyjjpposable; but the poste rior ipembers are furnished with 
oo malete haBd a>.o£-JK hmh and the first finger a subulate 

claw like that of the'^true Lemurs. The body of this animal is clothed with longish 
amooth l ^aira. with ah under coat of a woolly natur e. The and 

the ftiiM Inrga and nafcau.. Thfl Tnaipifig' ^ie sit u ated ou the groiu. 

, The Aye-Aye haa beemt'fouud only in the forests of Madtu^car, where it appears 
to be very rdre, as, whmi first discovered by Sonnerat, it was imknown to the natives, 
and the flatkc Aye-Aye which he gave it is said to be their expression of surprise 
^when tho animal was first shown to them. It is a slow, n optuia al animal; but 
scarcely anything is knoWu of its mode of life, some naturalists asserting that it lives 
on insects, whilst others suppose to be frugivorous. 


o In the third group, which inolades two femilies, and to which the name of 
has been given, we find the thumbs of the hind feet always opposable , and (he fla t 
finger furnished with a claw, even when the oth erw baar Ihe teeth are of three 

kind'^'lind neveT*show any resemblance to those of tlEieB^entia; the nppe ii» usually^ 
slender and P2[g^, <md the t ail long and These ATiiinftla appear to lead from 

the typical ^uadmmana to th ejnae otivora. ' 

The first faibily *oinOSiB group, that of ^e Twtidfij confiiete ef inaartivewup 
‘T* ^».-««.°..*aiissdrby'the aa qte pf uuUSQ*’* ^ 

varial^e in ihxmber; gjjy ; the nose is more or less P o|nte d; the eyes 

majM^it ^ery larg e and directed' forwards, and th^eara «« membran oua. 

un twL M A^etimes buaby, and aometimea furnished with a tuft of longer hair 
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tow^ftrds the tip* Thej|ll||y]j|^i^alhesei,aQiiuai 8 is usually • this In 

egpeciaUy the case in the typical genus Tamm, in which the toes of the bind feet vary 
most curiously in their development. Both the fgrg are fu^ishod with 

I OMta iahlfl t l w s mh fa In the genus Ololikm: the thi^r^T 

thi"Bstn, iinrt .imn ho fnldnn r-Ctw »r u- ojiaoiajBayteJheeoareall n gfeti^-n al animals 

|i of small size, natives of the tropical parts o{ Africs, and some of the Jn^n Islands, 
where they live in*the forests a%d climb about«the trees at night in search of insoots. ,, 

A Booond family, very rlpsely alWed to that of the preceding, is that of the <i< 

eeSiaet, ^ Loris, which, in fsAifi differ from the Tarsidte principiilf 7 *in the yBfdljiiganf • 
QBESLand the comp lete deficiency of the tail. (They are also remarkable for the 
lar ge size of t he eyes, whiciT are jT @d' clQ^ 8 e_iQgether oif the front of the head . 
There are only two known species of this family, natives of India and the Indian 
islands; they are in their habits hnd very in their movements, whonyo 

the name of SlosJ[^nrs is frequently applied to them; their food is said to consist 
of small birds and ihsoots, which they are able to capture at night, notwithstanding 
the extreme slowness jof their movements. * 

The last family of the Prosimise is that of the Lmur ida, or Le murs, in which the 
t rue M^^lar s are famished with blunt t ubor^ es, indiciting the more or loss frugivorous 

• 4 4 

habits of the animals. The dentition in the Lemurs is as follows—incisors, :r or of 

• z 4 

which the mper are perpcndioular, the lostfir nearly horizoiital.; canines, | 

o_2 3—'3 3 — 3 * 

molars^—r or =- 5 , n qinte dmolars. — 5 , tubercular. The upper canines are 

long, compressed, and sharp; but the lower ones projc*c|j|Pforwarda at the side of the 
incisors, which they resemble in form. The hcadJ[ 8 jr^puTKled, but the.snout„ia-«lan- 
gated, slender, and pointed, like that of a Fox, whence the namis of Fo x^no^ d 
Monkeys, sometimes applied to the Lemurs. The legg,aro tolerably long, andj |ll the 
thumbs we opposabl e; the nails are aU fl(A. wilkillfiJaoCTtio> 

claw, ’tne eyes are large. 


thumbs are opposabi e; tue nans are an nM;._ wuiLJllfljagCTn^i m 

finger of the hinder butid, y ^rp, f^i vljuls^e clay . 'The ey es are largo , 

and placed on the front of the head; the ej flgs are em Ji t t£e body is covered with a 

soft liij, and the • 

These animals, which ore often exceedingly beautiful, are peculiar to the groat' 
islaud of M^tdaga^fifir, where they appear to^ke the place of the Monkeys ^0 f^undant 
in all the tr^Sl parts of Africa, but which do not occur in Madagascar.* They arc 
nocturnal animals, generally of great activity; they feed 4 )rincipally on fruits and* 
also qpcasionally upon small birds an^ their eggs, which appear to be 
favoui^te articles of food with the Quadrumana in generah The female proiluees a aiai^le 
young oqe a ja birth ; thisfhe attends with the most affeet hmatc assid ui^, carrying it 
about with hwlor a long time; the young Lemur at first clings to the breast of the 
^mother, strhere it is almost concealed ambngst the long hair, hut when more mature 
secures’ itself by coiling round its paremfs body (Fig. 10 ). In confinement these 
animals are gentle and playful; and although their long upper canines enable fhem to 
bite seTOtely, they rarely ex^ this power except when greatly irritated. • 

The Imgest species is the Indri {Indris hrevieaudatm), in which the tail is reduced 
to a man rudiment; this animal measurls about three feet in height wl^ string 
upon its hind legs. The ordinaif species are about tiie size of large Cats. fOi^hf 
most elegant species is the Bii^g.iailed Lemur (Lsaur Cotta), which is of a dalioafe 
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gray col(mr,»vith the oheeke and throat whitish, and the Ic^ b^y tail beautifully 
adorned with ringa of black and white. • . 

yrnm wtt ntfaa the last great section of the Quadrumana, that of the 

g tmt<8._or iru e Ape s. In these ai^fikala the incisor teetji are always four in each jaw, 
and directeOownwarda and a 1^^ forwards; the cftfit^ are welMavcloped in both ^ 
jaws, and the molars very similar to those of Ihe human species. The njyls are either^' 
Qi;, with the er cppti on of those 6f the thyg^bs. converted i|^to clgxsf 




upending santinn ?he bkiiuiUba^uie is i^sually na^pf: the eztrbinities are long, 
but the antaii nr pair are alw^yp lo nger in proportion than in man; ih some speciee, 
indeed, the arms attaini an ezoessive length. In these animals ^we notice a gradual 
approach in structure to the human organizatiou, "the lower species being still to a 
great extent quadruped in their form, whrlst the higher ones'present a more distinct 
r6Bemblance in aspect and gesture to man. They are all active, misohievbua creatures; 
but the smaller species'exhibit a prying disposition and a drollery of manner which 
have always caused them to be regarded in* a ludicrous light, whilst the liug|g|^jg|gpies 
are ferocious brutes, whose great strength and formidable weapons render them most 
(InTigiiitmn nriTTinirn „ 

Diffbrencos in the position of the nostrils enable us to divide the J pes into two 
great natural groups, which coincide remarkably with the geographical distribution of 


the animals. Thus in the. 


and the 


nr ptiim is Titry iridf) so that the nostrils are placed far apart at the sides of the nose; 

here, on the contrary, the nftntmn pn narrow andUhe 
TiT-i]yriiii BTH ,The former have been balled Fhtyrrhme, and the latter 

Catarrhina. 

The Ai^cap i Monkeys, or R atygduam. form two distinct families. In the first 
of these; tl^of the SaoalideB, or Marmot , there is the same number of teeth as in 

the OW World Apes, namely—incisors canines molars = 32; 

the tul^gislcyyijpiliaJUplars ar^.f(gi|6, indicating the insectivorouB habits of the animals. 

f! Notwithstanding this pe- 

culiarity in the dentition, 
*» ^ ’ -m however, they resemble 

^ ' ' * w the ordinary American 

* SioiJceys in their general 

^ structure. They are all 

i||gg]j Monkeys, about the 

^ '7 * # • rise of a ^uinc^l or a 

* ^ little huger; their heads 

If ^ '.v , are rounded, and their 

■'* ifflis UBuaUy. fo rnished* 

" ^ _ \ with fttB fc^hairr ^ 

hind feat are iHOvided 

^lgr. 878.-Monno»t{irvalrT«WIWfl). ^ Sth 

a Hat ; but all n*h«r fingers of both ptaTO of Oxtremii^ are armed 
with^ip e^fljl^s. and the tlpiimb of il^ f iwunbftwi opj^b^ Thb 

iL k ^jand usually IjUghy* hut ne ter adapted fcanreh ension; uiTTEo wSble body 
is do^i^ pith a soft w odly t ur. 




^Ig. 878.—Marmoset (SupaUpeHhilMa). 
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These elegant litU^^reaforM are foond in great ahundtnoe in the ibrests of Brazil, 
where they v/fi akrat the trakm a manner rery ai mflar to that of oar Sqiunel, which 
they a good ^ reiemble^in appearance. They *9od^ ihsoota and fruits, and also on 
buds and their eggs} indeed l^ey seen# to be yery*p^daceous little creatures, although 
sj they my be easily tamadr^d ▼ere formerly favou^te pets with fkshionable ladies* 
% There are namecous species, twenty-fly# thirty b?ing idready described; whilst from 

the reports of traydlers there appear to be'many more which are still unknown to 
naturalists. * • 

The remainder of the Amw^an MonjinyB belong to the grdat fthdly of the OOida, in 
which there are thirty-sii teeth in all, the molars ^ing six in nnmbw on each side of 
each iaw* The fj|^ is usually surrounded by tufts or bushes of 

long giyc those Monkeys a singularly The Ccbidm 

it»r.postengr,.j^Q(di^ ▼hich are usually possessed by 
the j^ts^eys. Their fingers are all furnished with fl at nail s, b ut the t humM 



Pig. 874 .-The Whito-throatBd Bajon {OAtu h^potmm). 

a r e deficient on the anterior members; iwid their longi^m 

Monkeys areeonfiSiJRoffi^sU 
pf tropical America. They are light and elegant in their forms, and exhibit wondorftil 
%gilitv im tbeit movements, although they are inferior in strei^ to the Monkeys of 
(be Eastern Hemisphere. Their foQi ^ •®»® "S*®®*®* consisting almost 

entirely of insects, whilst others feed prfncipallj on fruits. The majori^, however, 
appete to devour ind^rimivtely almost anythfog that oomes in their way, snch as 
IWH BA, iiu«t^ ejp, md Hid.- *r. geamMy of »Mdnrt. » 
and app(^t to be of a mades -and mnrft tgctaHe disposition than tb«lr^O ».ysHa 

'”*fc^bmg about in the trees, the ptehensae tails with which most of theae anfanali 
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are furaishf^ are of the greateai service to them; they*knt, ip fact, in place of a third 
hand. This is especially the case in the Spider MbiUceys in whidi the tail 

^[^)ears to possess the greatest amount of prehensile power. Tbeycften suspend the 
whole weight of the body upon tlfe tail elono, and ite delicacy is said to he so great 


whole weight of the body upon tMe tail elono, and ite delicacy is said to he so great 
that Ihe animals can pick up sn^ objects with it. Th».^ pider Monkeys ate destitute j 
^vNiOfthaiabajjnJihfi.aflitHi®^^^ Horvrt\jttjjM(jpkey8 (Myeetet) are also remarkabl^' 

members of this family. In these auimdls theh^dJinne and of*^ 

immesaeji^e, and the fo rmopj ^ 'j j |g | ^t,it,nWanhnBn , ia^ -waMifla 4 .1 ar ge pouch ’’ 

co mmunicating wjjtk ..thd! It is by t^e reverbsrltion prodi»^ by this appa¬ 

ratus that We Haling Monkeys produce those tremendo us sou nds \l^m which they 
have received their nam?, and which, when hlard in the heart of j;fie finest, are said to 
have a most appalling effect. According to HumVbldt, they can be beard at a distance 
of nearly a mile. Many of the species, in which the ta^ cia (but slightly prehensile, 
have that organ clothed with long hairs; hut in some of them its extremity is naked 
beneath. ' ' 

T h^ Qatarrhina form onl y a._anylft family.—th^ of the 
Ap e » In this family the dentition is the 'sanm'u in Ma^«i£ZDiipLihaifMatta^ of 
the iquiaurs andJha.great'mm .^£ iha.caninfis; the total number of teeth is thirty 
arranged as in the Marmosets. The nvolajs are nearly cubi pp l ^ with t^e tubuttih^s of 
the crown blmit. Th a_tajjl is very V4£jjg]de iii length, but never p rehensile; in some 
species it is entirely deficient. Cheel^jpoouhes andL^fllh^ties exist inT^Mrly all the 
species. The thwBha..4u»-welIji eyeloDed on a|l the extremitie s. rTfcpt ia the gsuun 
t^biokfiSj "rtminr ITfl ya i llt ii ng All the animals of this family 

feed principallj upon fruits and seeds, but they occasionally also feast upon small 
animals of different kinds ai^ birds* eggs. 

Of the Long-tailed Moiseys with cheek pouches and callosities, those forming 
the ^enos Smtu mUuau are confined to the south of the Asiatic continent and the 
Indian ialandsr Amongst those we may notice the Hoopjujuan or Sacred Monkey of 
the Hindoos {S. EaUUua)y which is regarded with such veneration by the natives of 
Indio, from a superstitious notion that it is a ** metamorphosed prince," that killing 
one of them is a capital crime. As mighjj he expected, this treatment has been exceed¬ 
ingly favourable to the multiplication of Uie species, which exists in such numbers in 
•India as toJ|>e a complete ^t, from its destroying such quantities of fruit. Another 


species pf this genirs is the Probos cis hfam kev {8. latvattta)^ a large Monkey which 
inhabits B§];mo, apd is remarkable for having ^e nostrils placed beneath a very ^ro- 
I minent arched snout, which looks like, a carioature of the Eoman variety of that 
feature. The cheek pou^es are but tdightly developed in the Bmnopitheciy but the 
structure of the stomach is very sfugularly coipplioated. ^ ^ 

** !Nearly aVded to the preceding ia the genus Cblohta, oi which the species are con¬ 
fined to Aftifia. They vo ^stinguished ihe ahaaiMM Lof thumbs on the anteri or 
limbs . Their hair is veij long, and the skins of some species inhabiting W^esteriii 
Aimoa are much used as furs. Most of the Afinoan Monkeys bdong to t£e genus 
(kreopi&^muy in which the Aeek pouches Art! well develoued, and the tail is at least 
as long as tke body. They ^ ctefdl, and often rather elegant animals, which, when 
"taken young, may be readily tamed. The ^pemes of^the genus Jfiteecws, and its 
• aUies^are found for the most part in A^ but some occur in the north of Aj^ca; 
o(ji^ Barhary Ape (jtfacaettt Jnuus), which there is a colony on the 
ILoek ol Gibraltar; these are the only Wild Quadrunupa in Hurope. In this species 
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the taU is reduced t<^ TSry email size, and in an allied species, the CynopithecuT 
nigwy this organ is entirely Vanting. 

This animal 'i^j^ears tg lead to the Baboons {CyHocepSaliu^ ttc,)y in which the_hu]i.Jis 
always^^j;^ and often rudipientary/ the hcaiiTery large,^ w ith the laws nro^on(^ ed 
like those of a dog, andathe ^^nllnHi^w of pfran^j oya usually adorned with the 
most brilliatUtj^Jipurs. The Baboons, which are all i^abitants of Africa, are amongst 
the fiercest and n^st disgusting of the Quadnynana. They are of large size and immense 
strength, and in their di^ositions they are generally exceedingly Ticious, although 
instances of their being redgoed to a tame condition are not A^^nting. The Mandiill, 
(Popio Mormon) ia,one of the largcst^of the Bahpons and attains neaily the height of 
0 man. In thiS^Hj^es, and in the Dml (P. hueophaa), them is n Htmng 
cheak, which j^^uorered with a*nakid skin; in the Brill this is black, hut in the 
Mandrill it^e brilliant azure blue. 

The highejft -J^jup of the Quadrumana isThd^ in which the animals are d estitv^te 
ftf wif ..paiinbflfl; thesc are called the ji kihronomorfhotia 

from their making the nearest approach *to the human species. The species of these 
large Apes are found in the forests of j^frica and Asia, where they live in flocks, and 
some of them CTcn make a sort of shelter an3ong8t#thc branches of the trees. Their 
ar ms a.Te al ways long in.DrQPortion to th eiV h^nd limba. and this is especially the case 
in the <5riuig-'Uuran {Simia SatyruSyi^ the Gibbons {Byhhate*) of the East, in 
which the arms are so long as to reach the ground when tho animal is upright. The 
Gihhnnn haTO' enllnnitirn on the buttocks, which is ~int Ihr unni in tlir Ornnir The 
Chimpoz^s {Troglodytes) are the most anthropomorphous of tffo Apes, and in the 
youj)^i«tatfi skull and brain Approach more closely to tho humaib&MBi than in any 
other mammal. The diffem—o is, however, 8uific|^tly marked, and continues 

- -^IliTiir ¥l1i^ ipo niiiii i n l h| fhn rnn i ii**~ff ^ntii 

the head almost resembles that of one of tho Baboons, to which the adult Chimpanzees 
scarcely yield in fierceness. 

The common Chimpanzee {T. niger) is a large animal, medHuring as much as five 
feet in height; it was formerly confounded with thf Orang. * A'secom^^gBgcies of 
Chimpanzees has been recently discovered an the west coast of Africa, which has been 
described as the type of a second genus under the name^of Oon'lfa . the denomination 
applied by Hanno the Carthaginian voyager, some two thousand years ago, to one or 
other of these specias. The Gorilla is Aid to measure six or seven {^«n height 
when adult, and as its strength is in proportion to its gigantic stature,* it is a meat 
formidable animal, particularly as the male always attacks man when he sees him. * 

* ObdbbXIV. Biua^A; 

The last and highest order of the Mammalia includes only the human species, lly 
Linnteus it was amalgamated with the Monkeys and Bats in his order Primates; sub- 
* sequent writers separated it under the above denomination, and some even refused to 
allow tie human race to enter the zoological series at all. ' Some modem zoologiets, 
howCV^ have recurred to the views ot linnmus so ab to have revived the order of 
PrimatU for the reception of Man and the Quadruiaima, holding that tho highest of 
the latter tread so olSsely ujon the heels of humanity that it is not easy to draw the 
line between them, This view is alsdr held by the advocates of the theor^*^ the 
progressive development of onyials, whoso object, of course, must bo |o leAen aa 
much as possible the distance between the most anthropomorphous Apes and the 
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human race > hut an^ one who will Compare an Orapg or Qhimponiiee with a Man 
will at once eee that the differences in organization are so great, that it would require 
many steps of progresaive dcTelopme^ to pass from the /me to ifre other. Inde¬ 
pendently of die great hulk of the l^rain, and die oonsequendy increased ,8iee of the 
ekuU in the human species, the hq)!^ of the fa^ are nqaiisKdnsller in proportion and 
less prominent, the teeth are more eten, and form a continuous row in each jaw. 
The ams are much shorter than in the hj^est Apes, aqd the thumb is much longer in 
proportion to the fingers, and endowed with a greater degre^of opposahijifry and power 
^of motion*, and the Wnd is consequently adapted for A'greater variety of purposes. 
But4t is in the adaptation of the hind limbp solely to the purposek* of terrestrial 
progression that we find the greatest difference between Man andithe ijpos. In the 
latter these members are shorter than the arms, and always furnished with an oppo¬ 
sable thumb', the animals never walk upright from choice^ afid when they do 'Aeir 
gait is awkward and hobbling, fromlthdir inability to apply the whole sole of the foot 
to the ground. In MSn, on the contrary, the development of the posterior members is 
carried to a great peribotion, the thigh esp^ially being Idhger and more powerful in 
proportion thojq in any other animal; the flat sole of the foot affords a firm base, and 
the anterior members are thus i sft free for the performance of those multifarious 
<^068 to which Man is undoubtedly indebted for the whole of his physicc£ superiority 
over sM other created beings. 

The preceding' remarks are only intended to show that although physically Man 
must he regarded as belonging to the class Mammalia, there are sufficient differences 
to warrant us in keeping him quije separate from the Quadrumana. In other respects 
the natural history of Mania so mixed up with '^nsiderations not strictly of a 
zoolo^cal nature, &at we sh^' follow the example of those who, for various reasons, 
have excluded our species from their treatises on zoology, more especially as one of 
the most impoitant branches of the subject, the ** Varieties of Man,’* has already 
been ably treated of by Dr. Latham in the first volume of this series. 
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AAKDYAatt, 7|8* ,, 

AardMrolf,.or etirthvolf, 762. 

AbdomlttaUa (Lat. abdomen the belly), a group 
of physoet&maious fishes, 295, 297. < 

Acalephffi (Or. akalephe a nettle), class of the,« 
66, 67. 

Acanthoeephala (Gr. akantha a spine, ^nd 
kephale a head), an order of parasitic 
worms, 9U 

Acanthooinus specuUfer (Gr. akantha a spine, 
and Lat. ''mirror-bearing”), a species of 
coleppterons insects, 217. 

Acanthodidn (Gr. akantha a spine), a family 
of fossil ganoid fishes, 839. 

Aoanthopteta (Gr. akantha^ and pteron a fin), 
a sub-order of bony fishes, 810* • 

Acanthopterygii (Gr. nAcontAo, and ptentx a 
a group of pbaryngognathous fi-hes, 

Aeanthams ehirurgas (Gr. tdtanfha^ and ouro 
the tail; Lat." a surgeon”), the surgeon fish, 
S19; A. phlebotomus (A. and Gr. “blood¬ 
letting”), 319. 

Acanthylis pelasgia (Gr. akantha^ and hula 
wood), the American chinuiey swift, 012. 

Acarina (Gr. akari a mite), an order of the 
Arachnids, 132; their organization, ib.; 
dMded into numerous families-^tbe Lingua- 
tnUde, the Simoneidm, the Macrobiotidm, 
Aoaridse, the Ixiodida, the Hydraehnidas, 
the Oribatldss, the Bdellida, and the Trom- 
bidiidm (whioh see), 133, 136. 

Aoaridse, a Csluily of uie Araehnida, 134. 

Acarus donfieetious, representation of the, 13i. 

Acoentor alpinua, the Alpine accentor, 677; 
modularis, the hedge sparrow, 677. 

Accipiter nirnu (^tO. aeoipitar a hawk, and 
nisMt, a sparrow hawk), the sparrow hawk, 
628,629: A. Ylrgattis (A. Mid Lat. “streak¬ 
ed ”), the besra, an Inman hawk, 629. 

Aooipltriiue {aadtHtar), the sparrow hawks, a 
’ sob-famUy of birds, 628. 

Aoerinanndgaris, the rufle, a spedee of perch, 
314. 

Aclneta, forms of the Yortioella (Gr. akintta 
fixed), 87. 

Acipenserlde (aowanaer), thq sturgeons, a 
family of ganoid fishes, • 

Aoipenser helops (Lat. aeigewsr a rturgeM, 
and hidapa a kina offish), 342 i A. huso, Hiss 
beluga, or isinglass sturgeon, 342; A. ru- 
thiwiM s, 342; A. sturio, the eomi^on stur- 

A&ercmtla ^Atropos (Gr. “ Ache r on,” and 


“one of the Fatee”), the Death's-head 
moth, 200. * 

Achctina (Lat aeharta grasshoiqiers), a family 
of orthopterous iaseots, 171. 

Aohetudumestloa (Lat. “thebearttiorlokei”), 
a species of orthopterous insects, 171; A. 
oampestris (Lat. “ the field crldcet). 272. 

Aoroceri^ (Or. oJkres, aud ktrat a Wn), a 
familf of dipterous hueets, 191. 

Aotiniffi (Gr. aklia a ray Of the inn), thetr 
habits and natural history, 6^ 67; seotlon 
of one, 67. 

Actinia crasrioornls (Gr. A, and Lat “tMok- 
homed”), voracity of the, 62; A. mesem- 
bryanthemum (Gr. A., and mcaambryutUha- 
mum the name of a fliwer), represontutlon 
of the, .16: A. parasttica (Gr. A,, and Lat. 

“ paraaitlK’), habits of the, 62. 

Aotiniadm [9r. “sea anemones”), a family of 
the Polyiimi, 61,62; Ellis’s account of the, 
ib.; their extreme tenaoltv of life, 62,63. 

Aouleata (Lat. acttleiu a iting or priohle), a 
group of bvmenopterous Inseets, 203; di¬ 
vided into four tribes—the Heterogyna, the 
Fossorio, theDipIoptora, and the Authophila 
(which see), 268 , 2lt. 

Aadaxanto)ope, 717. ' • 

Addrenidn, a bmily of hymenopteroui In¬ 
sects. 210. 

Adelarthrosmata |Qr. odaloa hidden, arihros 
articulation,Indsoma the bo^), an order* 
of the Aradmida, 132; their frganixation, 
136; divided Into three families—^e Pbu- 
lani^te, the Cheliferidm, aniT Gie Solpu- 
gtdm, 136. 

Adjutants, 461. • 

Jiloltdidm (Crom*2Bol»), a famUy of gastero- 
podou mollusciL 266. 

^Us, tae genus, 267, 

.£pyornis roaximus (Gr. ahua hnmensp, 
omis a bird; Lat;, “very Ulrge”}, an ex* 
Giiot eursoiial hlTd, 474. 

jEq.uocid» (Lad. snfiMrGietea},the family, 72, 

Agami, 470. 

Aganddm, a sub-funily of lizards, 395,390. 

Agelains phcudeeus (Or. apelaiot gregarious, 
and Lat. “red”), toe American red-wingttd 
starling, 487. • 

Aglossa plngninalU (0r. “ wanting a toogne.” 
and Lit. “ping^”), a qteciesQf lejndep* 
terone insects, 196. 

Agoutis, 682, 

Alluru* fhlgens (Gr.o*e/7o U> at 

tail; and Lat, “eplei;did^), ftgwMh 
667. 


aha^t, i^of 
4id^),^wa 
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A&rJraga, 19C. 

Air-tube of insects, 144. 

Alaudo. arboree (Lat. ** tbe tree kCA”), the 
wood lark, 4^5; A. anrensis “ the field 
Urk”), the sky lark, 444. ^ ^ 

Alakdtnse {aUtuda), the larks, a sub-f&milT of 
the finches, 444. r 

Alca Impennis {alea^ and Lat. “tfih^lcss”), 
the great aak, 4S0. t 

Alcedinide {ahedo\ the kingfishers, a family 
of flssiroetml birds, 500. 

Alcedlnins, the sub-fomily of typical king¬ 
fishers, 601. » *■ 

ileedu alcyon (Lat. alctdo the kingfisher, and 
Or. halcyon the kingfisher), a species of 
kingfisher, 602; A. ispMa (A. and Lat. 

“ rough”), the common kingfisher, 501. 

Alces palmatns (lAt. alee$ the elk, and *' pal- ^ 
mated **), the elk, €09. 

Alcldse [alea), the auks, a family of swimming 
birds, 429. 

Aldyonides (Or. alhyomim), the family, 53; 

their dififerent popular names, 63, 54. 
Aloyonium (Or. kali the sea, and kno to hatch), 
representation of the, 53; A. i>oculum (Nep¬ 
tune’s cup), a species of alcyoniuim 54. 
Alectrnrinm {aleetrurus), a sul^famny of the 
flycatchers, 461. 

Aleetrurus (Or. Sleetor a cook, end oura a t(dl), 
the genus, 461. 

Aleetrurus tricolor [A. and Lat. ** three, 
coloured”), 461. 

Alligator Mississlppensis, the Mississippi alli¬ 
gator, 405. e 

Alligators, 405. 

Alpatea, 605. 

Amsdavade, 548. A 

Alternation of generations, thern^' of the, 70, 
270. 

Aladta hexadaetyla (Lat. aks wings, and Gr. 
“six-fingered’*), a species of lepidopterous 
insects, 195. 

Ambergris, 681. 

Amhlyopsidm (Gr. emblus dull; and ops sight), 
a family of phys^toraatous fishes, 297. 
Amblyrh 3 mchus oristatus (Gr. a^bkts blunt, 
andrAtmcAos the nose; Lat. “crested”), a 
qieoies of liaard, 866. 

f- AmSya (native name), a genus of lizards, 898. 
Ameivldes («*tete»), the family, 392. 

Ametabola (Or. “wanting transformation”), 
a Bubtclaaa of insects, 158; their structure 
and habits, ib.; divided into orders-—the 
, Anoplura, the Mallophaga, and the !rhyBa- 
'nura, 151,153. 

Amia (Gr. arntg, the name ot a fish), a genus 
.of bony ganoid fishes, 337, 888. ' 

Amiidas (amia), the family, 888.. 

Atamodytes lariooa (Gr. ammos sand, and dufss 
a diver or penetrator; and Lat. “ a lanoe”'), 
the sm^ sand lance, 805; A. tobiaaufi, the 
great saiui,lance, 805. 

AmmodytidiB (ammoduta): a family of spine¬ 
less osseous fishes, 305. . 

Ammophiln lalmlosa (Or. and Lat. ** sand- 
ioving’*), 4 species of hymmopteronk Jn- 
, .fteots, 3w. 

'AUiianooitid8B.(firant Amaiott, the ram's-homed 
' 1 of the Egyptians), a family of the cepha- 
f douB tnolittsea, 286. 
mites,! e genus of ofi^mlopodoaB mol- 
lusuai. 26ff, A. nodosos (A. and nodostss 
< .Imobby), the species^ 265. 


AnuMa (Or. amodrts dhaagingi, a genus of 
the rhizopoda, 24; A. diffluens (Or.mnoi&os 
snd Lat. diffluens flowing 'every vrsy), a 
species of thesslabs rbisppoda, 19,, 20. 

Apimotragns tragelaphus. (Gr. ammiw, and 
trogosn frah and Gr.,tmgc» and a 

stag], tbmCBad, a spwoies of sheep, 719. 

Amo^hons (Gr. a and morphe wanting form), 
18. 

AmpeKdm {ampelis), the«'ohatterers, a family 
of dentii'OBtral biw, -.bl. i t 

Ampelinm, thMUb-family of ^ typical chat- 

. terers, 65^ < ( 

Ampelis (Gr. ampelos a vine),\the genhs, 553; 
rt. Carolinensis {A. and Lat. if of Carolina”), 
the cedar bird, 554; A,.garruia (A. and Lat. 
“chattering”), the Bohemian chatterer, or 
wazwing, 554. ' \ 

Amphidesma (On aiH^hi about,, pud deamoe a 
ligament), valves of the, 241. 

Amphioxus ianceolatua (Or. amphi at both 
ends, oxus acute, and l.at. “lance¬ 
shaped”), a Bpeoies of fish, 292. 

Amphipneusta (Gr. “ double breathing”), an 
order of the batrachia^ 861. 

Amphipoda (Gr. amphi, and podes feet), an 
order of orustaceans, 119; their structure, 
lb.; includes two families—^the hyporidie 
and thegammaridse, 119. 

Amphisbsnidm (Gr. amphis in opposite, direc¬ 
tions, 5amo, to go), a family of lizard^, 
890. 

Amphisyle (Or. amphi at both ends), a genus 
of trumpet fishes, 311. / 

Amphiuipa tridactylum (<?r. amphi about, 
and itiis three, daktuloti a toe), a species 
of tailed batraebian, 363. 

Amphiumidse {Amphiuma), the family, 368. 

Ampullaria (Lat. ampulla a vase), representa¬ 
tion of the, 253. 

Anabas scandens (Gr. anahaino to ascend, and 
Lat. “ climbing’’), the climbing perch, 324. 

Anahatldm {anabas), a family of spiny fishes, 
324. 

Anableps tetropbtholmus (Gr. anablepo to 
look up, tetra four, and opthalmos an eye), 
the fonr-eyed loach, 304. 

Anacanthina (Or. an negative, and ahanthinw 
spiny), a sub-order of osseous fishes, 305. 

Anarrhicas lupus (Lat. lupus a wolf), the wolf 
fish, 827, 828. 

Anas bosohas (Lat. anas a duck, and bosehas a 
dttok)» the wild duck, 445. 

AnastomuB (Gr. ana up, and stoma the 
month), a genus of storks, 460, 462; A. 
lamelUger (a. and L^. “bearing ifistes”). 


genus 

lamelliger (A. and L^. “bearing tfistes”), 
the open bill, 462. * 

AnatidSB {anas),‘ the ducks, a fimuiy of 
swimming birds, 441. • 

Anatinse (anas), the sub-fiimily of the typloal' 
fineks, 444. 

Anehovy, 298. ' 

Anglgr, a spedes-of fish, 829. 

Ani^llulidm (Lat. onguts a anake), eels of 
paste, Ac., 92.. 

Anguis flrsfUis (Lat. at^fiuts a. snake, and 
fragilia bmitia), the dotr-wcTm, a species of 
liwd,891.” 

,Anl, 508. . ' ' 

Anllooems, the wnod-lonse, representation of 
the, lU. 

Animalcu^ns of the portfera, their yonidty, 
37. 
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Ammalfc OT tU itudy if, 8 , 26^; tne uni- 
bf th«lT btiatenoe, 8 : primary 

** ®®9’ f tl^Blr B:eii^ cha- 

rattwraucs, i 8 . > ^ 

AnisodiMgila (Qr. atUtot unequal, an4 daeti^ 

^ tob/i A Mctiou of* the BaoHydermatoua * 
miunnuiUa, 687. ^ ‘ 0 

Annelida ('‘the red-hUtoded-wormB*’), 95 , lot; 
their organization, 103; divided into four 
ordero, 86,' 8t. , 

Anobiumetruitum, the death-watohft 22L 
AnomSa, a nnus of oysiera, 2 i 3 , • 

Anraaura (Or. dnctnos irreK'ulae. and otira n 
Onth a sub-order of decapod xrustaoean^ 

1 0 K'^'their organization, 125: various famU l ea 
il.ofthe, 125, 126. . ^ 

Anon^oua animal, 7 A 8 . • 

Anopfothgrid.ag* (Qr. an'>ploa,,unarmed, and 
therion a ^ild beast^ family of fus^l 
puohydermata, 694. 

Atioplura (Gr. anoploa unarmed, and oura a 
tail;, on order of insecta, 158; their struc- 
tuie and habits, ib.; different species, ib. 

Anser albifrons (Lat. anaer a goose, and atbi- 
/rona “ white fronted ”), the white-fronted • 
goose, 443; A. ferns (A. and Lat. “ wilu"), 
the wild goose, 448; A. srgetum {A. and 
Lat. “of ewnficlds”), the bean goose, 448. 
Ansenine {anaer) the geese, a sub-famiiy of 
the ducks, 447. 

Ant-bear, 125. 

Ant-eaters, 724; great, 725; porcupine, 668 . 
Antelopes, 713. 

Antennas of various insects, 147. 

Anthea oerous (Or. anthoa a ftower,} Us vora> 
city, 162. • 

Antbochesra oarunculata (Gr. anthoa a flower, 
ckairo to delight in, and Lat. “ wattied”), 
the wattled boaey.«ater, 691.' 

Anthophila (Or. anthoa, and phileo to love), a 
tribe of hymehopterous insects (the bees), 
^ 10 , 212 . 

Anthophora (Or. anthoa, and phero to bear), 
head of the, 148. 

Anthracidae (Or. anthrax coal), a family of 
dipterous insects, 191. 

Anthropoides virgo (Gr. “man-like," and 
Lat. “ a virgin"), the Numidiuu crane, 470. 
Anthus (Lat. ant Aim a species of bird), a 
genus of wagtails,544, 673; A.arboreus {A. 
and Lat. “belonging to trees"), the tree 
pipit, 673 ; A. petrosas (4* and Lat. 

“ rocky"), the rook pipit, 673; A. pratensls 
(A. and Lat. “belonging to meadoas"), 
the meadow pipit, 673. 

Antllocapra ftimfera (antilope and copra; 
Lat. fuToa a fosh, and /ero to bear), the 
proAgbuek, 718. 

Antelope doria, a species of antelope, 716. 
Ant-lion,, pltfaU of the, 182. • 

Ants, uaturid history of, 106,109. 

Ants, white, their natural wtory and haUtB, 

177,148. 

Anutarushea, 568. , 

Anura (Gr. “without a tail") an order«f 
the bfttrueMftt 814* 

Aoudad, Awpecles of sheep, 720. 

Ape, Bgrbory, 776. s • 

AidMmiptera (Or. a^hamoa obaeur^ and pram 
wings), an order of the inteota (fleas), 186. * 
A p^dss (Or. qpAtsa planb>louBe), a tribe 
the enb-order hemoptera, 163; (Aeir ana¬ 
tomy and distinetiTebaUts, 16^ 163; honey 


dew of the, 163; their aingular mode Qi 
propagation, ib. 

Apes, aathroMmorphous, 777. 

Aphis humuQ (Or. A. and Let. hnmultu the 
h^), 163; A. ro«e (Gr, A. and Lat. rosa a 
rose), representation of the, 162. 

Aphioduidce (Gr. Aphrodite a name of Tmtus). 
lamMfefthe,9B. 

, Aphrodita bispida (Gr. A. and Lat. “ bristly"), 
representstion of the, 99. 

*Apbropbora spumaria (Gr. aphraa foam, and 
phero to bear; Lat. “ foaming representa¬ 
tion of the, 1 (A; Aft ijitascTata (Qr. A. and 
Lat, “two-banded"), a species of 
boppera, 104. 

Apidm (Int. apii a bee), the family of tiue 
beee, 211. 

Aplacenturla, or aplaeental mammalia, 668. 

Apl]rsld(e (Gr. optpaia, a marine animal), a 
family of gaslerppodoua moUusca, 250. 

Apoda (Gr. " wanting feet"), an order of tfto 
batraohla, 361; a group or physoatomatoua 
Ashes, 285. 

Apodidn (Gr. epodes wanting feet), the family 
185. 


Aprasia, a genus of lizards, 390. 

Aptenoc^tes (Gr. apten unable to fly, and 
dutea a diver), a genus of penguins, 428. 

Aptei-ygidm {apteryx), a family of cursuriel 
Idrds, 475. 

Apteryx (Gr. a. privative, and pforyx a wing), 
the genus, 475. 

Aciuila ItoneUii (Lat. a^uila an eagle and 
Sonellii, m honour tu Itonelli, an Italian 
naturalist), Bonelll’a eagle, 688: A.ohrysaetoe 
(A. and Gr. ehruaoa golden, aaioa an eagle), 
tbe goldem eagle, 637; A. nmvia (A. ana 
Lat. "flr^^lea"}, the ruugb-footed eagle, 


Ara (natiye name), tbe macaw t, a8*nus of 
parrots, 514. 

Arucaris. 518. 

Araebuida (Gr. arachna a spider), a class of 
artbropoda, 130; |helr organization, 130, 
131; the traohearla. the pulmonarla, 182, 
186, . ' * 

Araimn {Ara), the macaws, a eub-famlly of 
the parrots, 514. 

Araneldw, a ramily of the arachnlda, 140. 

Aranca domesuca, the common house spider, * 
139,140, 141. ® 

Arapunga alba {arapuatya, native name, and 
Lat. “white"), the bell bii^of Guiana, 
663, 


Area aurlculata ^Lat. otm achest, and SHricu- * 
lata eared), a apeetes of lamelU branebiate 
maUnsca, 246. 

AM^ (Lat. otm), • tribe of tbs mollus^ 

ArcellUUs (Lat oren), the familf,* 21. 

Aretom)»(Qr.arefM abear, ana »mm a mouse), 
a genus of squirrels, 738; A. bobac, tbs 
boose, 789; A. ludevidauus, tbe prairie dog, 
789f At aSannota, the marmot 739. 

Ardea einerea (Lst), the gi^y heron, 468. 

Ardgite ^^)„ tbs bsrons, a finally of rnaiSm 

Axddna Cmml Gw sob-family of ^plesl 
hsnMiiL HG, 

ArenlooliMS (L«t areiM sand, andeela^ig- 
hnUt), tbs sommen lob-w(nm,.99« y 

AienlaMaidsostcriun (A.and Lsil “of 1 
intli**}, ngpresentatieo of, 98. 
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Acgonaut (ftom th« Or. ^rgoncuiit). sbell of 
the» 32. 

▲rgttli, a necies of idieep, 731. • • 

ArgonautidB, a ftumly of oeidialopadouB mol- 
Ifficca, SSd. c* * 

ATgoinaa.a Argo» a species of the Argonkvtidn, 
36®. 

Argulide (dim. Qr. argot quick), the ffuailT, 
111; A. toliaceos (A. wad Lat. ** leafy *f)f the 
species, 114. 

Argus gi^nteus (Argut proper uame, and Lad 
** gigantic’*), the Argus pheasant, 48®. 

Argynnis Paphia, a eoetdesok lepidepterous ln> 
sects, 202. 

Argjrroneta aquatioa (Or. argurot silreff, and 
aquattea belonging to thp water), a species 
of Aracbnida, 141. 

Armadillopustttlatus (Let, ormaita anned, and 
Lat. *' pustuled ”), representation of the, 
1,121. 

Armadillo, great, 726; Amadillos, ib. , 

Amee, a variety of the buflblo, 722. 

Artemia salina (Artemis, one of the names of 
Diana, and Lat. “ saline*’), the species in 
diflbrent etiwes of growth, 126. 

Artbropoda (Or. artaros a Joint, and podes 
feet), a sub>divislon of the Artlouipta, 23; 
their general characteristics, ib.; divided 
into four classes—the Crustacea, 103; the 
Arachnida, 130; the Myriapoda, 143; and 
the insects, 143. 

Articulata (Lat. artieulas a joint), the third 
great division of the animal Rin^om, IS, 83; 
their nervous system, 14, 15; divided into 
Subdivisions, Classes, Sub^asses, and 
Orders. Classes 1. to lY. Vermes, 86, 103; 
Class y. Crustacea, 106,129; Class VI. Arach* 
nlda, 130, 143; Claes Vll. MjUapoda, 142, 
■143; Class VIII. Insecta, 145 etteq. 

Arvicola egrestis (Lat. arvum a ploughed field, 
eolo' to Inhabit, and a^stts belonging to 
fields), the short-tailed field mouse, 784; 
A. amphibia (A. and Lat. amphibius”), 
the water rat, 734. , 

Asoaris (Lat. tiie ** roui\4-vorm”), 92. 

Aaeidis (Or. asXcidilm a small leathern bottle), 
an order of mollusooids, 236; divided into < 
four families—the Botryllides, the ClaveU ‘ 
linides, the Ascidiidse, and thqfyrosomatides, 
237. a. 


Afoidiide, a family of moUuscoids, 236. 

As^lideeir tbq family, 121. 

Aslphonata ^Gr. ’’without a tube"), an order 
of bivalve molluaca, 242; oomprebends the 
^ oyster, the mussel, Ac., 246, 245; divided 
into different tribes—tbe Avienlacea* the 
Arcacca, tbe Mytiiacea, and the Unimaoea, 
^44, 243. 

AimergiUum 'viginiferum, the watering-pot 
shell 247, 348. 

Aspidophoms Enropeeus (Qr. mow a shield, and 
photo to bear), the armed bullhead, 812. 

Asi^ 697. 

Astaoidse (Lat. asfaoiu a lobster), a fanfify of 
the order deoapoda, 84, 124. ^ 

AAaeus flayia)is,.the oray-fish, 134. 

Aateridm (0)r.f/|iUa;-Ash"), order of thfy 23. 

Asteroida (Or. ASfsr a .aiar, and sidos ye* 
semblanoe), dai*'<^fier of tbe Polypi, 41; 
‘thefo argamsatiUlL, 43; divided into ibur 
fanulies—dhe TuhipfH(iqn> the AloyooidiB, 
th^ ^rgOaldsB, and PennatuUdae* 
^43,66. ■ 


AetomataiGr. a an*rtp«ui waating a inoufib;, 
a class or ftie bifiisoriBi’Bai. 

Aetrseidss (Or. Astresa), a fsmfly of tlM pply*, 
pes, 61 . e 

ddtreaa viiidis {G», J, ahd irirtdU green), a 
genus of bolypes, fiY. . . 

Astur NovMiMaiidice, pie Anstrslian irfalte 

r^hawk, 639; A. pslumbarius, the goahawtt, 
628, 629; A. trivirgatUs, 680. 

Ateles '(Or. “ imperfect ’’)«the AmeriOan^ider 
monkayb, a gams of monk^s. 776. 

Athaha ceiitiwiee, the black fpt^illaT, 204. 

Athene (Q(;,r’*Minerva"), » ginus of owls, 
624 ; A. cuniculariu (A. aim Lat. cuatctt/ws' 
^ barrow), burrowing owl, 43^, 740; A.,scu¬ 
tulata (A. and \M.t.^seut!dtata wrchight), 
624.S 

Atherlna presbyter (Or. atheiria delicate), Gie 
sand smelt, 834, a ^ 

Athenira (Or. atheires delicatA and owra a 
tall), a genus of porcupines, 7^. 

Atlanta Keraudrenl, a spedes of gbstcrohodous 
mollusca, 235. 

Atolls, fOTmation of, 58. 

Atropos pulsatorius (Or. Afrojio*;-one of tbe 
Fates, and Lat. pulso to tick), a speeies of 
neuropterous insects (the death-watch), 179. 

Atta oephalotes, the visitiag antj^l09. 

Auchenia (Or. awihtn the neok), the pninaa, a 
nnuB of ruminants, 704; A. glauep, the 
llama, 704; A. guanaoo, the guanaeo^ 705; 
A. paco, the paco or alpaca, ib.; A. vieui^ 
the vicugna, ib. 

Auk, great, 431; little, 483. ' , 

Auloslomides (Or. omIos a pipe, and nUma the 
mouth); a family of spiny fishes, 811. 

Auriculidee (Let. amicula the ear), a family of 
tbe gasteropodouB mollusca, 262. 

Aurochs, 722. ' 

Autophagi (Or. autos self, and phago to feed), 
a section of the class of birds, 428. 

Aves (Lat. '* birds"), tbe class of birds, 418; 
their skeleton, 418-418; feathers, 418-421; 
bills, 421; feet, 422, 423; digestive organs, 
428; circulation and respiration, 425; 
nervous system and organs of the senses, 
425: reproduction, 426 ; migrationB, 427. 

Avicuiaoea (Lat. avteulaa litOe bird), a tribe 
of the mollusca, 244. • ‘ 

Avoeet, 458. 

Axolotl, 362. 

Aye-aye, 772. 

Aythya feripa, the poofanrd, 446. 

Aythya valUsnerla, the eanvas-backtKl duck. 


Babblers,. 664. *' 

Baboons, 777. w 

Babyrusaa alfurue, tbe babymeea, a speeies of 
pig, 697. 

Bacteria fragiUs (Qr. baktron a cone, and Lot* 
»* flfagile^, 173, ’ 

Bodfcerp Tdfts 

Balmna (Lat. **0 whale"), a genus of ibhaleS, 
Che true whales, 677; B. AustraU# (B. and 
Let. ’’ southern"}, the southeen vduw; 6301 
B. .myetioetus (B. and Or. mucMk, And ksfCs 
a woalejf the Oreenlatpl whale, 379. 

Balanldts (fiHr. "sea-aoonia"), wray of tiie. 

BaUminus nfijCjum, the nuUweevU, 317, SIS. 

Bahmus (M:. heUanos an aoom), ahah* of tbo. 



imnx. 


BiliHdm m tut. and 

« w »>»»), • 9>eoiie8 of herorf, 464. 
.Baton^ (iMMia), vfaalaboae wlialM, 
677#' ' ^ 


fnWsottJtw, a Bpedes of whale, 678. 

Baleailui pa-nmlna (Lat. Bafearw'tfa« Idands 
of Majorca, Minorca, &o., ana tpagoHma. 
pea#ook«nke), the crowned nrane, 470. 
BaleMU, or whalebone, 677; Bala^ a genua 
of pleetognathous fl^hes, 332 ; E. geographl. 
one, ib. i B. penioilligerue (Lat. pmieilkita, 

L peneil and gero tq^bear), ih. 

Bandiooot rata, 66B> • 

Barbeta, 866. ° • 

BMbna^^ria ^Bat 8Br8a abeard), fheeom- 

BanuMK^OTeaentations of tbe, 111, 112. 
BarrM ip Bjijl;,'' niiation of, 58. 

BadliMligiiHM'; (the ** Anierioan liaal-. 

liek^K*';^ ' *«ard, 395. • 

‘^^ra a fox, and liat. 
ciTCt, 763. 


Babeada aSfeflCTTbffjTt ‘^ro a fox, and Lat. 

"oanning^’), a Bpeeiv^ dret, 763. 

BaB8e,M4. ' . ^ 

Bat, long-#ared» 766; gnp* 767 j Uorae-ahoe, 

767; vampyre, 768; kalng, 769. 

Bat’lioe, 387. If 

Dathyer^a maritimna (Gr. hathm deep, ergo 
to work, and Lat. " maritime*'), 786. 
BatraoUa (Gr. befraeftoe a fTog), the second 
elaaattf vortebrata, 856; their akelltona, 356, 
857 ; nerroua ayatem, ibl ; alimentary, oir- 
cnlatory, and reaplratory organa, 857; re¬ 
production and metamorphoeea, 359. 

Bdellidffi (Gr. hdelUt to suck), a family of tiie 
acarina, 135. 

Bear, brown, 757; black, ib.: grisly, ib.; 

jungle, 758 ; aea, 748 ; aon, 756 ; white, ib. 
BeaTer, 738. 

Beeards, 559. 

Bee, eyea of the, 140: its month, 146; ita 
ating, 205; lurrm and pupa of the, ib. 
Bee-eatera, 596. * 

Bee-hnwk, 642. 

Bee'parasites, 218. ^ , 

Beea, the family of, 211; their natoral hiatory '^| 
. and sodal economy, 212. 

Beef-eater, 532. 

Beetle, stag, repreeenlatlon of the, 105.. 

Beetles, eyes of, 147; Wings of, 252; digeet^e 
apparatus of, 158; their orgaalaation, 2W} 
tli6 TikpiouB trlb<^ into whicb they arc di- 

Bde!S{tid»?ehr.^»aw»o» » f 5?^ 
of cepbal<^douft mollnscip 2S8 { fonilA of 

thOt ft# 

Belemnlte, tbe *enne, 268. 

ftimily of tlieg Bo# 

Bell bird# BBS# ^ 

■BdkIwe*eT2^e^^^ a qpeaiea of IWi), 

einrgeoBf 862'j a iv^dee 
ofporpoiee,’^*. ... • 

Beri^ik, a game of **• 

BeriS# punctata, ^ 74. 

- BerpidM, the fd|B^y> ^ 

' Beers, an ladiah hawk, 629. 


Bha^, the goshawk, 62t. * 

BiMlimi (Lat. *‘dottble.een«d*n,afamUrof 
ham^teroaa insects, 167. ^ 

U^orn, a species of sheep, 722. 

Bll*i|ral symmetry {bi» and lofiia, tW«Mlded), 

Blmtm^ an order of mammalia,. 674, 777. 
Binomiar^stem of noology, tO. 

Biphora (Gr. bt$ twice, and phero to bear), an 
» order of moUuacolds, 237; their atrndtnr# 
andhablta, 286. * 

Bird-lice, 59. , . 

Bird^apidera, 40. * « 

Bird of Paradise, great emerald, 529; snperb, * 

lb#® 

Birpa latro (Lm.«' the thief-crab”), a genua 
or decapod crustaoeo, 26. 

Bison, European, 722; American, lb. 

Bittern, 464. 

Btvalre npAlualu anatomy of a, 300; biralToe, 
structure Of, 2», 241, 242; boring, 247. 
Blackbeetle, ita ha bits, 174, 175. 

Blackbird, 506, 567. 

Blackcap, 561. * 

Blackcock, 478. 

Blapa mortisaga (Gr. btapto to injure, and 
Lat #** death-warning”), the ohurehyard 
beetle, 220. 

Blatta orientalis (Lat B. and oriental**), 
174; B. Amerioanua, lb.; B. gtgantlca, 175. 
Blattina (Lat. bUitta a eookroaoh), a trloe 
orthopterous insects, 174; natural history 
of the, 175. 

Bleak, 303. a 

BlennUdm [hlenniiu)^ the bleuai#, a fhmily of 
sinny lUbes, 307. 

Blennius ocjllaris (Or. blenttoa mueua, and 
Lat ” opiated ”), the ooeUated blenny, 
326; B. pholis {B. and Gr. photit a scale), 
the abanny, 327. • 

Blenny, ocellotCd, 56; eirlparona, 829. 

Blesbok, 715. 

Blue bird, 579. , 

Blister-fly, the, 219. • 

Boa constrictor (Lat a lafg# kind of 
snake), 868. 

BoaUhlll, 4M, 

Boat-tails, 535. 

Bocydimn globnlare. and B. orufliatuatrepre-, 
sentationa of the, 164. # 

Boidss {boo)t a family of ooluhrine anakea, 

886. • ^ 

BomU, tut bumble bees. 211. ■ 

Bombua lapldarlUB (Lat 5om5fM a boaz), rcpre- ,, 
sentatlon of the, 211. 

Bombydna (Gr. homhpx the ailk-wonn), a 
trlbwof lepidopteroua Inaccts, 198; its great 
commerdal impoitanee, ib. „ 

Bombyliidse (Gr. hooAulias a Ctazahig fly), a 
fSi^y of dipterous inaeots, 191. 

Bmnbyx rnorl, th# allk-worm moth, 1961 B* 
cynmia, toe AnUidy allk-wonn of India, to. 
Bonaaia umbdlua (Gr. bonaeoe the bison, and 
Lift. **a Uttla ahada*'}, toe ruflM gioBae, 
476. 


Bonesua (Gr. bmsteos tbe Haim), the W ag na , 
sr gains of oxen, 722 ; B.hiecit (B. aad Lat 
5 h^, toe European bison, to.; B. Aman* 
eanna, toe Amenean bison, to. 


eanottoe An 
Benito, 8 ^. 
Bonto8ak;7l6. 
Boiwptoe,i 40 . 
BoflBF» 487 . 
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Bopriido, a f?inily of erustacfea, IZG. 

BorUig bivalves^ 247. 

Bprlusla (Borlose, an English natUTrllst]| a 
' species of “ flat-worm,” 90. 

Bostauras (Lat. bos an ox, and Taurus ahrill% 
the common ox, 721; B. seotlcus, thS^Chil- 
llngham ox, ib. 

Boselaphus oreos (Lat. bos, Or. a 

stag,), the eland antelope, 71S, 710. 

Botaurus (Lat. bds, and taurus)^ the bitterns, a 
g^nuB of the herons, 464 ; B. stellaris, the' 
common bittern, lb. 

Bot-flies, 188. ^ ^ ® 

Bothriocephaluslatus (Or. bothrioft^ a little pit, 
and Icephale the head; Lat. latua breed]i a 
species of cestoid worm, 89^^ 

Botryllidro (Or. hotrys a bunch of grapes), a 
family of molluscoids, 236. 

Botryllus, a genus of molluscoids, 236. 

BwidsB (bos), a family of the ruminants, 
/13. 


Bower birds, 531. 

Brachelytra (Or. hraehys short, and elytron a 
case), a trioe of coleopterous insects, 224. 

Brachyccra (Or. brachya^ and keraa a horn), 
a sub-order of dipterous Insects, 188, 

Brachypteryx (Or. brachua short, p^ry» a 
wing), a genus of ant thrushes, o69; B. 
montana, ^9. 

Brachjsioma (Or. brachySy andsfomaa mouth], 
a family of dipterous insects, 190. 

Brachyura (Or. brachys^ and oura a tail), a 
sub-order of the deOapod crustaceans, 127. 

BradyiMididm (bradypuB)^ the sloths, a family 
of the edenlata, 727.^ 

Bradypus trldactylua (Or. bradus slow, potu 
a foot, and treis three, dactulon a toe), the 
common sloth, 728. V 

Brama Rail (Lat. hrama a fish, Fhd Rail, in 
honour^f John Ray), Ray’s bream, 318. 

Branchiate worms (Lat. hranchuB gills), 94. 

Branchifera (Lat. branchice^ and/ero to hear), 
an order of the gasteropodous molluaca, 
256. , 

Branchipodidas (Lat. hraSiehiee^ and Or. podea 
feet), family of the, llB. c 

Branchipus atagnalis (B. and Lat. atagnalia 
belonging to a poo)}, representation of the, 


lie. . 

Gtevilinguia (Lat. hreoia short, and llngm the 
tongue) a gfbup of lizards, 389. 

Brill, 307r ^ 

Bruchus pisi JGr, brttchao to grind with the 
teeth, and Lat. pisvm a pea), a species of 
« rhy nchopborouB insects, 218^ 

Brush turkey, 491. 

Brush wattle bird, 591. r 

Bryosoa (Or- bryon moss, and soon an animal), 
% class of mpiUiscoids, 282; thehr structure 
and habits, 282, 231. 

Bubidus (Lat. ** a buffalo”), the baffhloes, a 
Mtms of oxen, 722; B. buhaliSy the common 
aitfalo, 722. 

Bubo Bengalensis (Lat. bubo an owl), a species 
of owU 622;, B. inaximus, the eagle owh621: 
B. Virginlanusi the great American homed 

^1, 622. o 

Bdbcminm (btibo)V the horned owls, a eub- 
Dsmily of tbe oi^ ^2L 

suiSB (Lat. Mbce wide-mouthed], the 
Thirds, a suWamily of the kingfishers, 
“93. ^ i 

(Lat hucarm haTlng large hems), 


, me nomouis, a ramuy or comroscrai Dims, 
Ml. ^ ^ 

Budytes flava^ a species of wagtail, 572; B. 

rayi, the yelk>ii(, wagtail, 581. 

Bufo ealamiia (Lat. hufo a toad, and edlamiia 
^ hrog, or»toadt living among reeds), the 
natter.jac)g»topd^ 366; B. obstetrioans, the 
ficcoucheur toad, ib.; B. vulgaris, the oom-‘ 
mon toad, 865. 

Bufonidn (bf{/b), the family,of the toads, 865. 
Bugs, 166. t , / 

Bulbuivnightiuale, 562. / 

Bullflnches, common, 546; pine. ib. 
Bullfrog, 8805* i 

BuUheads, 812, \ 

Buflidas (Lat. ** bubble-shells”), a family of 
gasteropodous mollusca, 256. ^ 

Buntings, 543; gem, ib.; lark, j|44. 

Buphaga Afrioana: (Q^^ an ox, phago to 
feed on), the African oxpeoker,\ 682. 
Bu^aginm ^^jphaga), a sub-fai^ly o^ the 

Burbot, 306. 

Burying beetle, representation of the, 228. 
Bush-creepers, 572. 

Bustards, 468 ; gSlat, 469; little, ib. 

Butcher bird, ,550. 

Buteo lagopus (Lat. btUeo a buzzhrd, and Gr. 
lagoa a hare, poua a foot), the rbugh^legged 
buzzard,* 542; B. vulgaris, the common buz- 
zai d, ib. 

Buteoninee, {buteo) tbe buzzard, a sub-family 
of the hawks, 641. 

Butterflies, a sub-order of lepldopterous in¬ 
sects, 195 et seq.; tbe different species of. 

101,102i . 

Butterfly, eyes of the, 142; Lead and trunk of 
the, 193. 

Butterfly, swallow-tailed, transformations of 
the, 165. 

Butterfly, the tortoise-shell, 195. 

Buzzard, 632; common, .642 ; honey, ib.; 

moor, 626 ; rough-legged, 642; Turxey, 647. 
Byrrhidm, a family of coleopterous insects, 
223. ^ 

Byssus (Lat. fine flax”) of the mollusoa, 227, 
228; of the mussel, 245. 


Cahasaou, 726. 

Cabrit, 718. « 

Cabbage butterflies, 201. 

Cacatua galeiita {cacatua an Imitation of the 
bird’s note, and Lat. ^Uufted”), the great 
sulphur-crested cockatoo, 510, 512; C. sul- 
phurea, the smaller sulpLur-crested cocka¬ 
too, 512. 

CaoatuinsB {oaoatua), the sub-family of the 
cockatoos, 510. 

Curoigenia (IaU. eeaeua blind, and geniiua pro¬ 
duced), a family of hemipterous Insects, loL 
Cachalot, 681; high-finned, 681. 

Caeicus hiemorthons {cadoua [barbarous] and 
Or, ** bloody**), a spedt^ of staiUng, 586; 
C. ieteronotus (C. and Or. ioteroa yeUow, 
nofos the b(iek), 786. ^ f . ^ 

Cactornis •oaaf:ens (Gs. Isaktoa a cactus, of 
spiny plant; omia a bird, and Lat, ” cUmV 
^ ing’Of a spMies of 540. • 

Gmrebinse, a aub4limly of the sun birds, 506. 
CaiaBmijeie:;267 

CalcuMd^'^* ialamoa a reed, duUn en^ 
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tenng), a genua of wt^enfsss'; C. arttn. 
dinacpa (O', and Ijit. ** wlongingto reeds**), 
the reed 'warbler, 682. 

CalamophllUB biannlcus (&. kalamoa, and 
philM to love), the bearded^t, 675. 

Calandra granaria, the eom-weevtt, 217. * 

Calepteryx virgo (Or. A»lQ||.boj(QUful, and 
. pteryx a wuig,,Lat. a vi^n), a species af 
dragon-fly, 182. 

Calianiridee, the family, 66. , 

Calleeas cinereu (GT. kaltaion a VBttl& and 
Lat “ gray”), the New Zealand ct<^,w 124. 
CallGBatins [OalleBas) the trefr^rows, a sub¬ 
family of the crows, 524. • 

Callicbroma moschata (Or. beautiful, and 

cAroma colour), a species of coleopteiism- 
seots, 217. * a 

Callidee, a genus of hemipterous Insects, 167. 
Calling ori^ 129. • , * 

Calliouyan^tllf.dragonets, a genus of gobioid 
fishes, 3j^- > 

CallocepholilB galeatum (Gr. 7,'aloa beautiful, 
AiepAafetbeheadt^and Lat. “helineted**), the 
g^eated ooelGato^ 510. 

CallorhynchuB ahitttolis (Or. kaloa goodly, 
rhunchotfk nosgtH^d Lat. “southern”),the 
southern chinidant, 346. 

Calomas nlcohartbu (Or. kaloa beautiful, oinaa 
a dove), th#nit|^r pigeon, 497. 

Caltetepon, a speefes of lizard, 393. 
Calyptomena viridis (Or. kalypto to conceal, 
and Lat. green”), a species of manakin, 
656. 

Calyptorhynchus (Gr. kalypta to conceal, 
rhugehoat the beak), a genus of cockatoos, 
512:, C. Banksii (G. and £anka-ii, la honour 
of Sir Joseph Banks), the Bankslan cockatoo, 
611. 


Calymene Blumenbachii, a genus of fossil Tri- 
lobites, 116. * 

CalyptreeidaB (Or. kalyptra a bead-oorerlng), 
a nunily of the gasteropodous mollusca, 268. 

Camel, 7dl: Arabian, 703; Baotrian, 701, 704. 

Camelidee ^Camelua), the eamels, a family of 
the ruminants; 701. 

Camelopard, 711. 

Camelopardalis giraffa, the giraffe, 711. 

Camelopardidsc, the family, 711. 

Camelus (I,At. “a camel), the genus, 601; C. 
dromedarius, the Arabian camel, 701, 703; 
C. Baetcianus, the Baotrian camel, 701,704. 

Campepbaginso (Or. kampe a caterpillar, and 
pkago to feed on), a sub-family of the chat¬ 
terers, 552. 

Canary bird, 543. 

Cancroma cochlearla (Lat. oan^ a crab, and 
eoehleare a spoon) .Stheboatbill, 464, 

CanceB Pagurus/representation of the, 128. 

Caneeridse (Lat. concsr a crab), a family of the 
decapod Crustacea, 428. • 

Conidie (Onnia), the family of the dogs, 746; 

* C. aureus (Lat. eanis a dog, and ttureua 
goldend, the Jackal, 746; C. familians, the 
domestto dog, 745i; 0. lupus {0. and^I^ 
wolf**), the wolf, 746: C. mesoowla* (^£7. a^ 
Or. tnesoa the inidew, melu UmIc), ^ 
blaok-backed jackal, 746; C. TObllus (G. 
and Lat, “cloudy"),, the ABiertoan Uadt 
wolf, 746. 

Oaperoallxie,477. . . 

Capito (Lat. “ having a large he^”), a g«iis 

^woodpeckers. 509; oaplton^faiprt^. 
ihebarbets, a s&>fiuiiily of wcedpe^ers, 609. 


Capp vgagrus (Lat. eapra a goal, and Or, 
Mgagroa, a wild goat), the Caucasian goal, 
719; (!. lurcus (C. Md Lat. htrvwt a h# 
goat), the gbat, 718 ; C. ibex ( C. and tbex, an 
4b<gi), the common ibex, 719; C. Jemloliioa, 
the fcmluh goat, 719: C. Jbural, the Jhural 
goat, 719; C. i*yrcnBlca, the Pyrenean ibex, 
719.* •• ^ 

Capricolas cnprrna (Lat. eaprwa a roe), the 
roe, 709. 

VaprcllidtD (lAt. a tendrilled branch), 

a family of cimttaceans, 119. 

Caprellti Phusi)m,*repif h<{iitiition of the, 114. 

Caprlmulgldm {Ct/>rtmiilt/ua), the gotitsnckcrs, 
a faipily of Hssirostral birds, 613 ; CaiiiimuU 
glnie, the sub-fimilly, G13. 

Caprimulgus Canmnensis (Lat. raprn a goat, 
mti/yco to milk, “ of Carolina”), the chuck- 
will’e-widow, 615; C. Kiiropoms, the com¬ 
mon goatsucker, 014; G. vociferus, tbc 
whip.jiQor-wlll, 616. 

Capromys (Or. knproa a boar, and mus a 
mouse), a genus of sand rats, 735. 

Carabus (Lat. “ a lobster”), parts of the mouth 
of the, 147; a genus of coliopteious injects, 

AnE ' 




Caracal,/5x. 

Caracaras, 648. 

CarchnridsD {Carehariaa), the family of the 
true sharks, 343. 

Carcharlus glaiious (Or. kareharoa rough, and 
Lat. “bluish”), the blue shark, 348; C. vul¬ 
garis, white shark, 348 ; C. ■vulpcs [C. and 
Lat. “ a fox”), the foxghark, 349. 

Carchesinm, the genus, 38. 

Carolnus Meenas, the common small crab. 127. 
128. , 

Cardiacea (Or. kardta the heart), a tribe of 
the mollufia, 246. 

Cardmalis virginlanus, the cardinal grosbeak, 

Cardisomaeamifex (Or. kardiUy and soma the 
body; Lat. “ an executioner”), lubits of the, 
129. • 

Cardium Juiions {Gr.,knrdia), a speelcs of 
mollusca, €46; C.edule, tne cockle, 246. 

Carduelis oanarhi (Lat. carduetia, probably the 
goldfinch), the canary bird, 643; C. elegans, 
the goldfinch^ 512; 0. tristis (C. and Lat. 
“sod”), the yellow bird of Amnrlca, 651. 

Carlama enstata (Carfama [native name], and 
Lat. “ crested”), the oarluma, 476. * 

Carinarla (Lat. canna a boat), a gtnus of ga^ 
teropodous mollusca, 255. 


Carnivora (Lat. amro flesh, vora to devour), an 
order of mammalia, 674, 744. 

Carp, a family of 6shes (Cyprinidm). 103. 

Carpenter-bee, 201. • 

Carrancha, 643. « 

Carrion crow, 518. 

Carrion-eating beetles, 223. 

Casridldte (Lat. caaaia a helmet), a family of 
col^terouslnsecis (helmet-beetles), 217. 

Cassldk trlridis (Lat. O. and viridia green), ze- 
preeentod in its varlone states, 217. 

Cassidalida (Lat. eaaaia a helm^), flonUy Of 
the, 84. 

Cassowary, 484. 

C^niidsBi, a family of lepldoptenNUjUMta, 

Castor fiber, the beaver, 733. a 1 

Castorifim lOaaior), tbe beaTen,*a flhmty of 
rodents, 733. 

8d 
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Oasuarias galeatua (Lat.)» the orested casso¬ 
wary, 674. 

C3at, wild, 750; domestic, 750. # 

Gataphracta (Or. ika/apte*acfos sheatned in ar¬ 
mour), the triglid®, a family of flshesitSId. 
Catarrhin© (Gr. kata downwards, f^in the 
nose), the old world monkeys, 67^ 676. 
Caterpillar, head and jaws of the, liW p legs of 
the, ib.; the. leaf-rolling, 196. ^ 

Caterpillars, the larv® of lepidopterous insects, 
194, 195 ; of butterflies, 201. * 

Caterpillar-eaters, a group of birds, 552. 

Cathartes aura, the 7’iA key Vulture, 650. 
Catoblepas gnu (Qr. kata down, fticpo to look), 
the gnu, 717; C. gorgon, the cocoon,.717. 
Catocala (Gr. kato below, ayd kalos beautiful), 
a genus of lepidopterous insects, 198. 
Catomeiopa (Gr. toto, and metopan the face), 
a family of the decapod Crustacea, 129. , 

^ats, the family of, 748. 

Cattle, 721 ; Chillingham, wild, 721. 

Cavia aperosa, the guinea pig, 732. 

Caviare, 342. 

Cavicornia (Lat.^«vws hollow, covnu a horn), 
the hollow-horned ruminants, 713. 

Cavid®, the cavies, a family of rodents, 731. 
Caries (cavid®), 731. c, 

Cebid® (Ceftfw), a family of American monkeys, 
775. 

Cebus hypolemoB fGr. keho^ a species of mon¬ 
key, and hupo beneath, leucoa white), the 
white-throated sajou, 775. 

Cecidomyia destructor (Gr. kekidos high-leap¬ 
ing, and myia a /ly; Lat. “destroyer”), a 
species of dipterous insects, 192; C. tritici 
[C. and Lat. “ of wheat”), 192. 

Cedar bird, 656, , 

Celestus oociduus, the galliwaln* u species of 
Uaard, 391. ^ 

Cell, the simplest element of organic life, 11. 
Cells of the sponge, 26. 

CcntetcB (Gr. kenteo to prick), the tanreos, a 
genus of hedgehogs, 764. 

Centipede (Lat. oentutif a hundred, and pedas 
feet), its organization, 13. 

CentriBcus scoloiiax (Gr. kentrofi a spine, and 
Lat. soolopnx a snipe), the sea snipe, 311. ^ 
CentropuB (Gr. kentron a spur, and pou8 a 
a foot), a genus of cuckoos 504. 

Cephalanpi^® (Qr. kephale the head, and aapis 
a shield), a family of fossil ganoid fishes, 341. ^ 
CephaLmi'ia ovis (Gr. kephale the head, and 
myui a fly; Lat. ovm of the sheep), a species 
ot dipterous insects, 188. 

Cepbalolophus pygmmus t(Gr. kephale and 
lophoe a tuft, and Lat. “ diminutive”), a 
species of antelope, 713, 716 ; C. sylvicultrix 
(C. and Lat. “ a dweller in woods”), the 
' bush antetpc, 716. 

Gephalopod, embryo of a, 264. 

Oephalopod.a (Gr. kephale a head, and podes 
^t), the highest class of moUusoa, 22, 268; 
their structure and anatomy, ib. 
Gephalopodous mollusoa, 22. ^ 

O^halnphorft (Gr. “head-beareni*’), avclaas 
of moiluseat 246. 

CephalopWiid»i*^(oepAaioj»t«r<i)^ .a family of 
rays, 355. 

Ce^aloptera gvnma (Or.iepAais and ptprop^ 
fin), a species of ray, 896. 

Cemalopterus onUitUB ((Jhr. JeephaU and pifiran 
^'ngjfand Lat. ** adorned ••), the umbre^a 
bird, 552. 

I Oepolidie, ^e family of tbo ribbon Ashes, 823. 


Oephalottor& of Itte arachnida (Or. k^hale 
the he£rd,<and thorax the breast), 120. 

Gera>teB Haaselquistii (Gr* keraaiee a horned 
snake), the K^ypti'an horned snake, 882. 

Gercaleptes caudivolyulus (Gr. kerkoa and 

^'^leptos thanand Iiat. eawa the tail, and 
Volvo to iftiljWhe kinkajou, 759. 

dercolabes (ur. kerkoa the tail, and lahe^a 
gra<«p), a genus of porcupines, 783. 

Cerooleptid® {eerooleptea^ the kinkajous, a 
family ttf plantigrade carnirora; 759. 

Cerc^pia®, ^family of homppterous Insects, 
164. IP K 

Cerooplthefius fGr. kerkoa andptfAeftotan ape), 

^ genus of African monkeys. 776. 

Coreopsis Nov® Hollan^®, a species of goose, 
448 ^ 

Cerioinis satyra (Gr. keraia a horn, and omia 
a bird; ana i^t.^atyrua a satyr), the tra- 
gopan. 467, 489» 

Cerithiia®, a family ofgasteropodous mollusca, 
260; Cerithium granulosum, the bpeedes, 
260. 

Cermatiid®, a family of the class myriapoda, 
143. 

Certhia familiaris, the brown creeper, '588. 

Certhid® (certh%a)^ the creepers, a family of 
tenuirostral birds, 584. 

Certhin®. the typical creepers,^688. 

Cervidffi (certrus), the deer, a family of rumi¬ 
nants, 706. 

CervuB (Lati stag”), the genus; C* axis 
(C« and Lat. axis a kind of deer), the axis 
deer ; C. campestris (Cl and Let. “ belong¬ 
ing to fields”), the guazuti; C. Cana- 
densiFJ, the wapiti; C. elaphus (Cl and Gr. 
elaphos a stag), the stag or red deer; C. 

g orcinuB (C. and Lat. “like a pig”), the 
og deer, 707, 708. 

* Cestoidea (Gr. keatoa a girdle, and eidos re¬ 
semblance to), the order, 87. 

Ceatracion Phillipsii, the box shark, 360. 
Gestraciontid® (cestracion), a family of sharks, 
350, 


^ Cesium Veneris (Let. “ girdle of Venus”), 74. 
Cetacea, an order of mammalia, 674; herbivo¬ 
rous, 684; fosii>il, 684, 686. 

Cctonia aurata, the rose-beetle, 222. 

Cete, a sub-order of the cetaeea, 676. 
Cbmtodontid® (Gr. chaite hair, and odonta 
teeth), the chmtodons, a family of spiny 
fishes, 317. 

Chaffinch, 642. 

Chalcidid® (Gr. chalkixo to shine like brass), 
a family of hymenopterous insects, 207. 
Ohamacea, a tribe of the mollusoa, 2^. 

Chaja- 464. 

Chaicid® (Gr. Chalkis the name of a town), a 
family of lizards, 391. 

Chammleontid® {ehammleo)^ the family of the 
chameleons, S94, 

Chammleo Afrioanus (Lat, ** the Aftioan cha-^* 
meleon" ), 898, 399. * 

Chameleon, 899. 

•Chamois. 713« 

ChanbeV oill, 503, 

Char, 802. 

CharacinidiO, a famUy of phTtostomatoua 
fishes, 304. 

Charadriid® (Lat. eharadawa the name of a 
bird), the plovm's, a family of wadihg birds, 

, €86. 3 . . 
Charadrin®, the sob-family of the typieai 
louvers, 466. 
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Chat» yeltow-bieuted, 661m . 

Chattarers, 561, 555; Bohattlan, lft4. 

Chauna chavariai 454. 

Cbaua, 751. « 

Cheetah, 7iU 1 

CheeeeJtopper, the, 189. * • * 

CheMe-mitL 134. -m 9 

Chelidonea (Or. chthdon a swallow), a vroai^ 
of birds,'599. 

Chelifer. represeAtatipn of the, 136. • 

ChelifeiidtB (Lat. meUt a claar, antf/SM to 
bear), a family of the arachnid^ 136. 
ChelmcHi rostratas (Lat. rostratutabeaked). a* 
tpeeies offish, 818. 

Chelonide lehebmio), the turtle Ihmily, 408. • 
Chelonia (Or. chtlm a« tortoise), an order of 
reptiles, 496; G. caretta, the log^et^icad 
turtle, 409; 0. imbricata (C. and Lat. “ Im- 
brlcated "}, the hawk's^ilbturtle, 409; C. 
midas, the green turtle, 408. 
Chelyd^gBPpentlna (Or. chelta a tortoise, and 
Lat. WMlce-like*’), the alligator tortoise,410. 
Chelid|juiO^/ysi, a family of tortoises, 410, 
Chelyk^ramahata (Or. eheliu^ and malamata 
aiiatii|piatp.e), 410. 

ChikarnlKhteUM, 714. 

Chilodoh fncullUB (Or. eheiUa a lip, and 
odonfet iihth i, Lot. eucuffus a hood), repre- 
sentatiod of the, 40. 

Chllognatha (Or. eheilos a Up, and gnathoi a 
jaw), an order of the class myriapoda, 144; 
their organiaatlon, ib. 

Ohllopoda (Or. cheiios, and podes feet), an 
order of the cluss myriapoda, 143; tbeir or« 
gauisation and habits, ib. , 

Chimmra monstrosa (Or. eMmaira a monster), 
the norttiern chlmssra, 346. 

Chimeridas (fihuiugra)^ a family of eartilagi- 
DOtts fleh, 346. 

Chimango', 643, 644. 

Chimpanzee, 777. 

Ckinchillidm, the family of the ehinchillas, 
736. 

Chionididte (c/ttonu), a family of rasorial 
birds, 476. 

Chionis alba (Or. chion snow, and Lat. 

** white”), the white sheath«bill, 476. 
ChiromydsB (ckiromy*)t * family of the qaad- 
rumana, 772. 

Chiromys JMadagascarlensis (Or. eheir a hand, 

, and mtw a mouse), the aye-aye, 772. 
Chironectes yariegutus (Or. cheir a hand, 
and fMcAo to swim), the yapook, a species of 
opossum, 671. 

Chironomns plumosus (Or. ehironomeo to 
dance; Lat. ** feathery”), a species of dip¬ 
terous insects, with loTlarTm and pupss, 192. 
Chiroptdia (Or. cheir a hand, and pteron a 
wing), the bats, an order of mvnmalu, 764. 
Chbotes lumbriooides (Or. eheir a band, and 
.Lat. “like an earth worm”), a species of 
• lisard, 890. . , . . 

GhiroteuthtsSonellii, a species of eeidialopo- 
dotts mollUBoa, 267. < 

Ghiru antelope, 714. 

CbitonUsB (Or. 'ebUon a ooat of mall), a Ihmily 
of the gaatoropodons moUusoa, U8. 

Chitons, a grOnp of moUnsca, 230,258. 
Chlamydera (Qr. ehlamye a olook, and “«*■*. 
the .necl^, a geuha of startogs, 631; C. 

. maoulath (0.and Lat. “ spotted” ), th^|potted 
bpwer«Urd, 582. 

Calauy'doeauroB Kingii (Or. thUunuSf taunu 


a heard, and JEiaytt in honcibr of CapU 
King), a species of lizard, 896. 

Chnropur(Or. ^hotroa a pig, smd pom a foot), 
ujeenua of marsupial mammals, 670. 

Choiitfrqgrada (Gr. chmtdroe curtilage, and 
Lat. gradua a step), orders of ^e, 76. 

Ctmadrqptw;| (Or. ehondroa cartilage, oifroti 
bone), a sub-order of ganoid flahes, 339, 

«houghs, 528. 

C^romidoo (Or. ckromjs a kind of flsh), n 
family of pharyngognatbous Ashes, 809, 

Chrysalides (Or. chrgam ^Id), a family of 
lepldopterous insocts, 201. 

Chrysis ignlta (Or. ckrysos, and Lat. on the 
ruby-fhll), 107. 

Chrysochloris (Gr.*oAri«o* golden, ehloroe 
green), a genus of moles, 761,763. 

Chryaocnlons aurea (C. and Lat. “ golden,”), 

• the golden mole, 762. 

Chrysomela popuU (Or. ehryme; Lat. “of* 
poplars”), a species of coleopterous insects, 
216. 

Chub, 803. 

Churchyard beetle, the, 220. 

Chuck-wUi's-wldow. 615. 

Cicadas (Lat. dcada), family of the, 175; the 
cicada ofthe ancients, 171,172. 

Clcadarla (Lut. ctcad^), a trl^ ot the sub-order 
homoptera, 165. 

GicndcUina, a family of homopterout insects, 
164. 

Clcindelids (Lht. oieindela a glow-worm), a 
tribe of coleopterous inseett, 225. 

Glcindela oampestris (Lat. v. and eatapue the 
Aold), representation of the, 325 

Ciconinoa (oiconin), the storks, a sub-family of 
the herons, 456,400. 

Ciconia alba fXut. “tho white stork'’}, 460; 
C. nigra (LatT “ black stork”), 450. 

CidaridtB (Lat. eidaru a turban), “ sea-eggs,” 
the family, 83. 

CinclinsB, a sub-fumily ot the plovers, 466. 

Cinclodes (cinctua), a geiuis of birds, 590. 


Clnclosomu punctatum {nnclua, and Or. eoma 
the body ; ^Lat. “doited*'}, the spotted 
ground thrush, 565. 

iJlncluH, a genus of th^shes, 569; C. aquatl- 
cus, the water ouzel, 569. 

CirceutuB (Or. kowos a kind of huwk, aetoa 
an eagle), a genus of eagles, 638. * 
iCireeida) (Or. Ctree), family of the, 7J. s 
Circine (eireua), the harriers, a aob-4amily of 
the hawks, 6z6. 

Circulation of insecu, 144. 

Circus mniginoeuf (Gr. kirktte a kind of 
hawk, and Lat. “rusty”), the marsh har«> 
nor, 626^; C. cineraoeus (C. and Lut. “ush , 
coloured”), Montagu’s harrie% 626; C. 
cyaneus (C. and Lat. “ blue”), the common 
harrier, 626. 

Cirrbobranchiata (Lai. etmis a enre, and bran¬ 
chiae gills), a group of the gauteropodous 
mollusstt, 257; consisting of one family—the 
dentaliidm. 255. 

Cirrhopoda (Lat. etm<s, and Or. podee feet), 

• ail order of the erustacea, 110,119; organi¬ 
zation of the, 111. 

Clstudo (Lat. eiata ft box), the box tortoises, ft 
genus of tortoises, 411. * V 

Civets, 752; Jawanese, 753. . k 

Clam-shells, 240. # • * 

Classes, eanstituted of orders, tribes, flumliei^ 
genera, «ad epeeiei^ 11. 
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Cla8»iflcati6ti of animals, system of. 9 et seq. 
ClHTellinidse (Lat» clavulm a little knob), a 
family of mollusooids, 236. <• ' 

Claw-shells, 260. , 

Cleodora pyramidata (Gr. deodora a fiymph, o 
and Lat. pyramid-shaped’*), a species of 
the pteropoUouB mollusoa, 260. i 
Clepsinidee, a family of the annelfda, 194, 95. 
Climbing perch, 825. c 

Clio australis, a species of the pteropodq>JLS 
molluBOii, 250. " 

Cliona, a gehus of sp(pge%, 28. 

Clothes-moihs, 190. 

Clupeidm (clupea)^ a family of physostomatus 
fishes, 297. . 

Clupeu alba (Lat. duped) a shad, and alba 
white), the white bait; C. alosa, the shad ; 
C. harengus, the herring; C. pilchardus, 
the pilchard ; C. sardina, the sardine; C.« 

^ sprattus, the sprat, 297, 298. 

Clypeastrirlie (Lat. clypeus a shield, and Gr. 

aeter u star), family of the, 103. 

Coassu**, the brocket deer, 709. , 

Coati, 758. , 

Cobitis (Lat. cohio a gudgeon), a genus of 
fishes, 303. 

Cobra di capello, 383. ^ 

Cocciiui (Gr. koklcoa cochineal), a tribe of the 
sub-order homoptera, 161 * habits of the, 
ib-; finest red dyes derived from the, 162; 
their commercial importance, ib.; dinorent 
species, ib, * 

Coccinella, the ladv-bird, 212, 213. 
Cocoothruustinee \coocoihrau8teB\ the gros- 
beakh, a sub-family of the finches, 339. 
Coccothraustes vulgaris (Gr. hokkoa a berry, 
thrauo to crush), the common grosbeak, 
539. ^ 

Coccus aceris (Lat. C, and aoer a maple-tree), 
a species of coccina, 161 ; C. cacti (I^at. C. 
and cactus the cactus plant), a st^cies of 
coccina, 162; C. lacca (Lat. C. and Indian 
lac a. dye), an Indian species of coccina, 162; 
its commercial implirtance, ib. 

Coccystes glandariUs (Gr. kokjettx a cuckoo, 
and Lat* ** relating to nuts”) the great 
spotted cuckoo, 502. * 

Coccyziiice {ooecyma)^ a sub-family of the 
cuckoos. 504. * 

Coccyzus Hmericanus TGr. a cuckoo), 

thecA^ierican yellow-Dilled cuckoo, 504. f 
CochmeiA insect, representation of the, 161; 

cultivation of the, 162. (dee Coccina*) 

Cock of the rook, 555. 

Cockatoo, Banksian, 510; Iraleated, 500 ; great 
Bulphur-orested, 509, 512; sma^ sulphur- 
oreeted, 512. 

^ Cockchafer^,the, 221. 

Cookies, 245. 

Cockronches, head of, 147; organs of, 142 ; 

their habits, 174, 175. 

Cocks-comb oyster, 238. 

Cocktails, 224. 

Cocoon, 717. 

Cod fish, 306. 

Ccecilia (Lat. coeeilia a blind worm), a genus pf 
apodal b^trachia, 361. 

Cmciliidm \cmcilia) the family, SGL 
'Oo^acanthids (Gr. koiloe low, and akantha 
I spine), a family of fossil ^noid fishes, 338. 
C(|inuruq«oerebralis (Or. komoe common, and 
ouf-a a tail; Lat. cerehraiiB belonging to the 
brain), a oystie worm, 69^ 


ColaptincD JGr. ktlapio to excavate), a sub¬ 
family of the woodpeckers, 6C3. 

Colooptera (Gr. koleae a sheath, and ptera 
. wings), anforder of the insecta (beetles), 

« 214; their structure, ib. 

Colies, 54 , « ^ 

^CoUidee, Ffaiffily of oonirostral birds, 522., 
Coliooalia, (Or. kolla glue, kalia nest), a 
genus of swifts, 612. ' 

Collrfba^a esculenta (Cb and Lat. edible”), 
4t.2Uient swallow, 612. > 

Colobus (Gc. kolohoB mntiihted), a genus of 
Afrioaiiiiionkevs, 770. ' 

Colossochelys Auaa (Gr. ka^aeue a colossus, 

4* and chelue a tortoise, Atm proper name), 
a fossil speeies of to toise, 412. 

Coldber / 

.Ssculap 

Lat. 

snake; C. elapbis, C'.'natrix [C, and fMtrix 
a water snake), the common sntke, 384- 
386. 

Colubridm {^coluber)^ a family of snakes, 884. 
Colubrina, a sub-order of snakes, 382. 

Columbae (Lat. ‘‘doves”) an order of birds, 
493. 

Columba livia (Lat. columha a dove, and lima 
proper namcL the rock dop^e; C* mnas (C. 
and Or. oinaa a dove), the stock dove; C. 
palumbus (C. and Lat. palnmbm a wood 
pigeon), the ringdove; C. turtur {C, and 
Lat. “a turtle dove ”), the turtle dove, 497. 
Columbidso [columha)^ the family of the typi¬ 
cal pigeons, 497. 

Colusesaiga, the saiga antelope, 714. 

Colymbidm (colymbuaL the divers, a family of 
swimming birds, 422. 

ColymbinsB, the sub-^family of the typical 
divers, 433. 

Colymbus glacialis (Gr. kolumbao to swim, and 
Lat- “icy**), the great northern diver, 433. 
Gomatulidae (Gr. A;oma the hair), “ hair atari, 
family of the, 80. 

Comatula, representations of the, 81. 

Comb of the hive-bee, 212. 

Condor, 646. 

Condylura (Or. konduloa an excrescence, and 
oura a tail), a genus of moles, 762« 

Cones, 261. 

Conger eel, 296. ^ 

Conidm Uconoa a cone), a ikmily of the gas- 
teropodouB mollusca, 261. 

Conirostres (Lat. conus a eone, and rostrum a 
beak), a suo-order of passerine birds, 520. 
Conopidm (Gr. konoa and ops the face), a 
family of dipterous insects, 180,190. 

Conops, representation of the, 192. 

Conurus Carolinensls (Gr. konos a rone, and 
oura the tqjl), the Carolina paroquet, 515. 
Conus Hsbraious, representation of th^ 226. 

. Cony of the Bible, 695; ' , 

Coot, 452, 453. 

Cqpepoda (Gr. kope an oar, mdpodes feet), an 
w order of the Crustacea, 114. 

Copsychus saolaris (Or. kopeyohus a black¬ 
bird), the dayal, or magpie robin, 579. 
Coracidm ^eoracias)^ the rollers, a family of 
flssirostral birds, 604. 

Coraoinas, the typical rollers, 606. 

Goracias Abyssinioa, a species of roller; 0. 
garr;^ (Or. korax a raven, and Lat^mat- 
teridiP), the roller. 606. 

CoraHiom. rubrum (Lat. ^^red coral’*}, a 
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speciM of polypes, 54; ii^resfingreharoeter 
of the, ib. *• , • 

Corals, natural bistory of, 57 et seq.; forma¬ 
tion of ooral reefs, 68. 

Cordylophora Incus-tris (Or. kortlyle a club, and 
phero to bear; Lot. laenatru of the lake), tf 
, speclesof Polypes, 51. * ^ 

Joaeodea (Or. koria a, bug), a family of hemip.^ 
^ terotts insects, 167. 

Cormorant, 435; fishing, ib. 

• Corn-moth, the, 196. * ^ * 

Corn-weevil, the, 217. • % 

Corvins, the typical erqws, 824. '* 

Corvidm {corvus), the crows, a faimly of coni-' 
rostral birds, 623. 

Corvus corax (Let. norms a raven, and Gi? 
korax a raven), the%aven, 620; C. ccgmix 
((7. and Lat. “a crow”), the hooded crow ; 
C. corone, the carrion orpvi\ C. frugilcgus 
(C. and Lat. “ gathering corn ”), the rook; 
Corvus monedula (C. iindLat. ajdckdaw ”); 
C. splclidens, the Indian crow, 518-626. 
Corymorpba. nutans (Gr. horus a helmet, and 
morpAsifdfftinge; Lat.* nutans nodding), a 
species df Polypes, 41. 

Corynids (Gr. koryne a club), sub-family of 
the, 51. 

Goryphaena hippnrus (Gr. koruphoo to elevate, 
■^*nd “horse-litiled the dorado, 322. 

' vwyphaenidee [corypltaena], a family of spiny 
'*■ ^'.fimes, 322, 

pbium longicorne (Or. korus a helmet, and 
“long-homed”), representation of the, 

Oorythaix (Gr. “a plumed warrior”), the 
touracos, 522. • 

CuSsus ligniperda (Lat. “ a wood-piercing in¬ 
sect”), the goat-moth, 199. 

Cotinga, a genus ot chatterers, 664. 

Cottus (Gr. kptte the head), the bullheads, a 
genus of spiny fishes, 312. 

Coturnix (Lat. “a quail”), the genus; C. 

dactyllsonans, the common quail, 484. 
Courouoous, 603. s 

Courser, cream-coloured, 467. 

CouRons, 668. 

Cow bird, 604. 

Oowpon bird, 636, 657. 

Cowries, 202. 

Coypu,732. 

Crab, its organization, 13 ; nervous system of 
the, 108; anatomy of the, 100; metamor¬ 
phosis of the, 110. 

Crabs, their natural history, 125 et seq.; the 
many varieties of, 127-129. 

Cracids {crax), the curassow, a family of 
rasorial birds, 492. oe 
Crake, c#ra, 463. 

Gramp fish, or cramp ray, 354.. 

Cranes, 469; common, 470 ; drowned, ib.; 

numidian, ib.; gigantic, 461. 
dCrangonidsD (Gr. krangon a fish of the shrimp 
kind), atfamily of the order decapods, 114. 
Craniiaee (Gr. kranion the skull), a family of 
mollusoa, 249. 

Crania personata (Lat. C. and persona a 
mask), # species of mollusca, 
Craspedooephelus lanceolatus (Qt. kramedon 
a border, kephale the head, and Lat. lanco- 

•haped ”), a species of raltlesnake, 861. 

Om elector the crested curassow; ^ globi- 
oera; 0. rubra, the red wrassow, 4^. 
Cmy^lfh* reproeentation of the, I07-II5. 


Creepers, 684, 588; brown, 568 1 oush. 578 • 
tree, 580; wall, 589. * * 

Crox pratfiisis (orex the note of the bird, and 
f'J** “«>f nfcudows”), the corn crake, 

Crioetufa vulgaris (Or. kriso to equeak), the 
common hamster, 735. 

Cricketsi ttructure of, 141-165; the difiTeront 
species of, 161, 162. 

Crinoidea (Or. hrinon a lily, and eidos Vesem- 
dilance), “sea lilies,’’.order of the, 80. 
Crocodiles; CrocodiUdm (CT-oeoafj/iw), the 
family; Crocodilas vulgtins (Gi. krokodeilos 
the otocotiile), the comAion or nllotio cro- 
codlle.404. 

Cl ossbillti, 547. 

CrotiiUdcB (crotalush the family, 380. 

Crotalus hprridus (Or. krotalot a rattler, and 
“ horrid ”), the rattlesnake, .380. 
Trotophaga (Or. kroton a tick, and phngo to 
feed on), the unis, a goaus of cuckoos,* 
5021 

Crotupbaginm (orotophaga), the sub-family, 
502. 

Crows, 523,524: fruit, 552 ; piping, 623 ; tree, 
624 ; crow, king, 651; laughing, 565; red- 
legged. 632. 

Crow bladSbird, 535. 

Crustacea (loit. ervsta a crust, nr hard cover, 
ingl, a class of Arthroi>uda, 114 : their or- 
gunisntion, 105, 106; senses oi the, 108; 
anatomy of the, 100; nietumoiphosis oL 

no. 

Ctcnizm (Gr. “trap-door spiders”), nest of 
the, 142. • 

Ctenophora (Gr. ctenion a comb, and phtm to 
boar), a class ol radiate, 43; diviaod Into 
two families—the Ueroido*, and the Cul- 
liatiiridm, 7 'i 
Cuckoo bees, 211. 

Cuckoo-fties, parasitic insects, 106. 

Cuckoos, 500; ground, 510; lark-hcoled, 614; 
pheasant, 604; Cuculinm, tlie typical cuckoos 
510. 

Cuckoo-spit, a secretion of the Dog-hopper, 
164. • • • 

CuciilidtD (cueulus), the family, 510, 

Cuculus canorus (Lat. “ a cuckoo,” and 
“loud”), the common cuckoo, 511. 

Culex pipiens (lot*, culex a gnat, and pipio to 
pip like a chicken), a species of dipteiuus 
• insects, 192. » 

Culicidie (4Jit. culex), a family of'dipterous 
insects, 193. 

Curasao we, 492. 

Curculio imperlalft, the Esmond beetle of 
Brazil, #18. 

Curlew. 456; land or stone, 468; Curruca 
atncapillu (loit. “a hedge sijurrow,” and* 
“black-beaded”), the blackcap; C. cincrea 
(C. and Lat. “gray”), the whitettiro.kt; 
C. hortensis, the garden warbler; v. sylviella 
(ff. and Lat. sy/oa a wood), the lesser 
whitethroat, 581, 582. 

Cursores (Lat. “runners ”), an order of birds, 
462. 

Cursorial HK^iodo (Let. eurso to rumteand fro), 
121; include two families—the idotheidiB, 
and the asellidte, ib. 

Cursorial orttioptern, 169; divided into,flee 
tribes—the phasmina, the phyWidat.Jthe 
mantina, the hlattina, and the isrfi({|Ufia, 
172-178. ^ 
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CoMprine (eurtomu), tiie coursers, a sab^ 

' filthy of movers, 467. 

Coraoiios Buropnus (Lat. **tbe Boropean 
courser "), the cream-oolourod cohrser, 467. 
CusouB, 668.- „ 

Cushat, 497. r 

Cuttle-fishes, 265-267; organs of eireolation 
and respiration In tte, 228. < 

CyamidSD (Or. leyamoa a hean), a family of 
Crustacea, 118. r 

Cyamus baltenarnm (Or. kyatnoa, and L%t. 

baltBTus whales), repfesentation of the, 118. 
Cyansea capillata (Orblue, and eapil- 
lata hairy), Us stinging qualities, 66.' 
Cyanurus cristatus (Ur. kaanoa blue, and out'a 
the tail, and Lat. “ crested ”), the blue jay, 
524. ' 

Cyathophyllidss (Or. eyafAos a cup, and 
a leaf), the ** cup corals," a family of the 
polypes, 60. ^ ' 

'Oyclifera (Or. kuktoa a circle, and Lat./cro to 
bear), a group of ganoid flsheb, 337. 
Cyclobrancbiata (Or. kukloa a circle, and Lat. 
brunehia gills), a group of gasteropodous 
moltusea, 228. 

Cyolometopa (Or. kyhloa a circle, and metopon 
the face), a family of the decapod erustaoea. 
125. < 

Cyclopids (Or. cyclopa), the family, 115. 
Cyclops, a genus of the orustaceo, 114, 115. 
Cyclopterus lumpus (Or. kukloa, and pteron a 
fin), the lump fish, 826. 

Cyclostomata (G . kukloa, and atotua the 
niouth), an order of fishes, 292. 

Cyclostomidm {Qv,^ kyhloa, and atoma the 
mouth), a family of gasteropodous molluscu, 
262 . 

Cydippe, representation of the, 43; a genus of 
the oteiiophora, 74. ^ , 

Cygniiise (cygnua), thesuVfamily'of theswans ; 
C. atratuB (Lat. " a swan” and “black”), the 
black swan: C. Bewiokii, Bewick’s swan; 
C. ferns (c*. and Lat. “wild”), the 
whooping swan; C. Iromutabilis, the Polish 
swan; C, olor (C. Und olor a swan), the 
tame swan, 445..44>. 

Cymothoids (Or. cymothta sea nymph), the 
family of, 120. ' 

CynailuruB jubatus (Or. kuon a dog. end 
ailottroua a cat, and Lat.' maimed”), the 
cheetap, 751. 

Cynips,quercuB folii, 105, 106; C. galls tine- 
toria, l6d; C. terminales, and C. insana, 
206. 

Cynocephalus (Or. kuon, and kephala the 
head), the baboons, 777. 

Cynogale Bcnnettii, (Or. kuon, an^ gale a 
weasel), a species of eivet, 758. 

OynopithecuB niger (Or. kuon, pithekoa an 
ape, and Bat. “black”), a species of ape^ 


777. ^ 

Cynthia oardui, the painted lady-butterfly, 

Cypstlds (Or. Cypria a name ofVqnus), a 
nmily of the gasteropodous molluaea, 262. 
Cyprsa ti^s, &c., the species, 261. 

Cypridie, ^ family* HB. ^ - 

Cyprlnidis, (cpprtntw), the carp fkraily: Oypri- 
HUS auratuB, (Lat. “ a earp” and 
“golden”), the gold fidi; C. carpio, the 
Common carp, 808. 

Cyp^Tidw, the genns, 115. 

(cfpssfia), the family, 611. 


Cypselns Bpud>(Gr. kupaeloa a swift, and npoua 
.motless), ooxfyion swift; C. aAnis; C. 
batasBiensis, the Indian palm swift; C. 
melba, the white-bellied swift, 611, 612. 

Qystic worms, 88. 

Oysticeruspelluloss {Or. kyaHa a hladder^ and 
kerkoa aJ^l^epresentation of the, 88. 

Cystocrinira (^. kyatoa, and krinon a lily), a 
fossil family, 80. 

Cystophora (Or. JataHa a bladder, and phero to 
beai^^,the genus; C. oristata (C, and Lat. 
“ ccesfted ”), the hooded sea); C. proboscidea, 
the bottle-aosed seol,^ 748. ' 

Cytherea ^Aaosa, a spMiea of mollusea, 247. 


Dabchick, a swimming bird, 4^2. 

Dace, a speoleS of fish, 803. 

Dacelo gigas (dove/d'anagram of alceio, and 
Lat. “nant”), a species of king-fisher; D* 
nins {aaeelo), the sub-family, 601-6Q3. 

Dactyloptera (Or. duktuloa a linger, and pteron 
a fin), a genus of fishes, Sll. 

Danais plexippa, a species of butterflies, 201. 

Dapediidn (Or. dapedon a pavement), a family 
of fossil gunoid Ashes, 340. 

Daphniadee (from Daphne), the family, 115. 

Diirters, a species of birds, 437„ 

Dasypodidte ^a^pua), the family, 726. 

Dasyproeta (Or. daaua thick, and prokioa the 
buttocks), the agoutis, 732. 

Dasypus 12-olnctu8 (Or. dosua, and po«»a foot, 
and Lat. “12-banded ”), the eabassou; D. 
gigas, (J>. and Lat. “giant”), the great 
armadillo; D. minutus; D. setosus (2). and 
Lat. bristly ”), 728-727. 

Dasyuridte {daayurua), the family, 678. 

Dasyurus nrsmus, (Or. daaua,' onra the tail, 
and Lat. like a hear ”) a speeiea of marsu¬ 
pial mammal, 673. 

Dayal, 579. 

Death-watch, the, 179, 221. 

Decapoda (Or^. deka ten, and pedee feet), an 
order of ernstacea, 122; contains three sub¬ 
orders—the macrura, 114; the anomura, 
115; and the hrachyura, 117. 

Deeapodidm, a family of eephalopodous mol- 
Inaca, 267. 

Deetious verrucivoms (Lat. **the wart-eater”), 
a species of orthopterous inseots, 171. 

Deer, 706; axis, 708; brocket, 769: fallow, 
709; guaiuti, 708; bog, 708; moose, 709; 
red, 707 ; rein, 700; wapiti, 708. 

Deilephila elplnor (Or. deik the evening, and 
phtleo to love), the elephant hawk-moth, 

' Delphinidm (delpkinuay, tiie family, 781. 

Delphinua dMphis (Lat. and Or, “ a dol^lhin ”), 
the oommen ^^Ipmn, 488. 

Demoiselle cra^e, 470. 

Dcndrochelidon (Or. dendran a tree, and 
chtflidena swallow), agenus ofttplfes,612. 

Dendro oolaptinse (Or. dendren, Jj^lapte to 
peck), the sub-family of the tree erec^rs, 589. 

Dendrolagus (Or. dendton, higoa a hUkre), a 
genus of kangaroos, 667. 

Dendrophidm (Or. dendron, ophiaa snake)^ a 
family of wlubrinC-'snakes, 864. 

DentaUidm (Lat. dentaa teeth), a family dt tiie 
gasteropodous monusca, 257. 

D^tallum entails, the eiephsiiVB tufek, S57, 
258. C 
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DratirostroSp (Lat* a too^hp rostrum the 
beakjt a sub-order ci passerina birds, 519, 
64S. * 

Dermaptera (Gr. derma the skin, and ptera 
wings), the order, 176. a 
SermeatidBB (Gr. derma, and eathio to ea^I a 
faintly of coleo])te rods insesto,*223. * 

Dernkestes latdarius (Gr. JiranJfLat. /ordron 
the fat of bacon), a species of the dernAa> 
tide, 233. 

Desmaiu, 778. , » 

Desmodus (Gr. desntoa a chain, edoM a 
tooth), a genus of rampyrea, JQ9, 

Devil, 673. s . 

Diamond beetle of Brazil, 218. 

Dibranohiata (Gr. die two and Lat hran^iee 
gills), an order eephalopodous mullusoa, 
266. • 
Diehelestide (Gr. dw, and cheUoa a lip), family 
of the, IH. * » 

Dieotyles torquatus (Gh*. dis twice, and kotule 
a sup, and Lat " collared ”), the collared 
peccary, 694. 

Dicrurine (dterMruf), the sab-family, 541. 
'Dicruriu macrocercus (Gr. dikranoa a fork, 
oura the tail, makros long, and karkoa a tall), * 
tiie Indian king crow: D. paradiseus (D. 
and Lat. *' of paradise ’*), 551. 

Dlctyoptera, (Gr. dtctyon a net, and ptera 
wings), a sub-order of neuropterous insects, 
177. 

Dieynodontidv. (Gr. die twice, kuon a dog, 
mndodentotedth), a family of extinct lizards, 

>'■ 399. 

Didelphida (dtdefpkya), the family, 670. 
Didelpbys oaucrivora (Gr. dtr twice, and 
delphuailat womb, and Lat. « orab^ting *'), 
the crab-eating opossum; D. opossum, the 
the opossum; D. Yirginiana, the Virginiau 
opossum, 670,071. 

Dididm {Didua), the family, 496. 

Didunculidm {Diduneulua), the family. 494. 
Didunciilus strigirostns (dim. of didua, the 
dodo. Lot. airiga a ridge, rostrum a beak), 
a speelea of pigeon, 494. 

Didus Ineptus (l^t. "unfit tofly’’), the dodo, 
494; D. Nazarenus, the Nazarene, ib.; D. 
BoUtariuB, the solitaire, 496, 496. 

Difilugla globulosa (Lat. diffiuo to spread 
abcHit, and pfodufosa globular), the genus, 21. 
Digestive canal of insects, 153. 

Dlgitigrada (Lat. digitus a toe, gradua a step), j 
a section of carnivorous mammalia, 745. 
Dimerosomata (Or. dimera divided into two 
parts, and aomata bodies), an order of the 
arachnida, 136; their organization, ib. 
Dinobryidm, fkmlly of the, 34. 

Dinomide (Dinoma), the family, 674. 

Dinetnis giganteus (Gr. deinoa terrible, amts 
a bird, and Lat. "gigantic"), a fossil cur¬ 
sorial bird, 579. • 

Dinoiaiiridm (Gr. deinoa, and anuroa a hzard), 
a family of extinct lizards, 399. 

DlnotUbrnun (Or. demos terrible, tker a wild 
beast), a genus of fossil cetaoea, 686. 

Diodon (Or. dia double, and odoua a tootb)( a 
genus of &hes, 868. 

Dfomedea exulane (Gr. proper 

name, and Lat. " banished the allwtroes, 

449. 

Dlop^, a speoies of dipterous insects, 189. • 

DiDhyidaa (Or. dia doable, and phye fonn), 

' " of the, 76. • 


Diphyea, the genus, 73. 

Diploptora (Gr. diptoa donblsd, and ptera 
Wings), a tribe of hymenopterous Insects 
210. 

Uploaoon paradoxum (Or. dipkn double, and 
sA »2 animal), a pamsltio worm, 88. 

DipoAdse (dipua), the family, 737. 

Dipperg569. 

Dimftf^ (Or. d/psfu a kind of snake), a 
, family of colubrine snakes, 384. 

^Diptora (Or. dia two, and ptera wings), an 
order of the insects, 186; natural history of 
the, 176 ct seq^ antennas of the, 187. 
Dipteridm (Gr. ./is ddfibk?, and pteron a fin), a 
family of fossil ganoid fishes, 839. 

Dipterous insect, suctorial mouth and pro¬ 
boscis of a, 149s 

Dlpus .Agyptius (Or. dipoui two-footed), the 
Bgyptian jerboa, 737; 1). inonutarsus (D. 
and Or. monos one, and (araoa the foot). 
737. 

Discophora (Gr. diakot a disc, and phero to 
bear), a olau of rudiata, 42, 61; its natural 
hietory and habits, 65 ct seq. 

Distomata (Or. dis double, and stomata 
mouth), parasitic worms, 89. 

Direr, great northern, 433. 

Dlring^liiders, 141. 

Divisions of the animal kingdom, 12, 18; 

1. The protozoa, 18 ; II. The radiate, 31; 
HI. The articuiata, Ufi; IV. Themollosca, 
225; V. The verletiraU, 16. 

Djlggetai, 698. 

Dodo, 495. 

Dog, Gape hunting, 748* domeetto, 745. 
Dog-fish, picked, AfillerV Penny, 349, 850. 
Dolicbopida (Gr. doliohoa long, and podea 
feet), a sub-family of dlpHrous insects, 190. 
Dolphin, common and gangctlo, CHS, b84. 

Dorec, 320# 

Duridm (from doria), a family of the gastero- 
podouB molluacs, 257. 

Doris, the genus, 257. 

Donnlce, 737. 

Dor^besia, a genus o4coecina, 162. 

Doves, 497: ground, 666. , 

Draco volans, the flying dragon, 897. 

Dragon, flying, 307. 

Dragon-flies, eyes of, 146; thdr natural his¬ 
tory and hahj^, 181. 

Dragonets, 326. • 

Dreissena polymorpha, a speciM of mussels, 
245. s • 

Drill, 777. • 

Dromalns NovB HoUnndiB (Or. dromoioa , 
swift), the eiqgu, 478. 

Dromedary, 701. 

DromlMte (Gr. dromaioa nimble), a family of 
decapod crustaceans, 126. » 

Drongo sbrikes, 551. ■» 

Drummer, the, 175. 

Drymoioa cursitans (Or. drumoa a forest, and 
Lat. "running") a species of warbler; D. 
cysUeole (2>. and Lat. "inbablting a bag"), 
5888 

Dryobatee major (Gr. drua an oak, 5elne ta 
gcvand’Lat. " grMter"), the great spotted 
woodpeoker, 607. * 

Duck. eamyosJiaoked, eider, king, long-tailed^ 
and wild, 442.445. 

Dung-beetle, 212. * > 

Dynastee Hercules (Or, djfnaatag e priaee), e 
Wie of Brazil, 212. 9 
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Dytteui marginaUsi a species of ooleopteroiM 
iBwets, 214,014. 

Eagles. 038 ; harpy, 641; PondlohOTry, 640* ^ 
Barth-woir, or Aard-wolf, 752. , 

Earth-worms, 97. 

Earwigs, organs of, 97 : their natural Aistory 
and habits, 17G. * ' ” 

Eohene'fs remora (Or. and Lat. '* the sucking 
fish”), the common suoking fisii, 326. 
Eohidoidffi (£cAtdna)t thcf family, 663. 

Echidna hystrix (Gr. Xehidiw proper name, 
and Lat. ** a porcupme^), iae porcupine ant- 
eater^ £. setosa (E. and Lat. “bristly”), 
663. f 

Eohinida (Gr. echinos), an ord?r of the ochino- 
dermata, 82; organization of the, 82, S3. 
EcMnodermata (Gr. echinos & spine, and derma 
Skin), a class of radinta, 33, 76, 85; their 
organization and habits, 75 ct scq. 
Echinomys (Gr. echinos a hedgehog, and mtu 
a niousc^, a genus of sand rats, 735. 

Echinus (Lat. “ sca-urchin”), shell of the, 83. 
Ectopistes migratorius (Gr. ektopjzo to travel, 
and Lat. “imgratory”), the passenger pi¬ 
geon, 498. 

Edentata (Lat. “without teeth”), an o-der of 
the mammalia, 723. 

Ednophthulmata (Gr. edraios fixed, and oph- 
thalmos the eye), a sub-class of the Crus¬ 
tacea, 118. 

Eel, the, 295. 

Eland antelope, 713-716. 

Filapidm, a family of crAubrine snakes, 882. 
Elatendm (Gr. elater an impeller), a family of 
insects, 221. 

Elephant, African and Indian, 686; sea, 743. 
Elephant hawk-moth, 200. 

Elepliantidm [elephas), the family,»)>87. 
Elephant’s tooth, 217. 

Elephas All’icanua, the African elephant; E. 
IndicuB, the Indian elephant; £. primigre- 
niuB, the mammoth, 688, 639. 

Eleutherura ^gy’ptiaca /Gr. eleutheros free, 
and oura the tail), a species of frugivofous 
bat, 760. ‘• 

Elk, Irish, 709. 

Elytra of the beetle (Gr. elffiron the wing 
covering), 142, ,, 

'Embcrizino) {.'Smberiaa), the sub-family of the 
buntings; E. hortulana (Lat. embertza, and 
hortuld.xa ibelongmg to a garden), the orto¬ 
lan ; E. miliaria [E. and Lat. “ a bird feed¬ 
ing on millet”), the com bunting, 543. 

Emeu, 473. 

Emydidoe, a family of tortoise^ 411. 
Enaliosauria (Gr. eitalios marine, andc sauros 
a lizard), a group of extinct reptiles, 392. 
Snallostegidm <i|Gr. enallos changeable, and 
steffe covering, family of the, 22. 

Enchelina, sub-ramily of the, 89. 

Enorinus (Gr. en in, and krinon a lily), fossil 
form of ue, 80. 

Encrinidm, the family, 80. « 

Engrauhs eucrasicolus, the anchovy, 298. 
Entomophaga (Or. entemoa an insect, and 
phago to eat)), parasitic insects, 116. 
EntomostegidB (Gr*enfofi»o« divided, and atege 
covering), family of the, 22. 

Sntomosi.raoa (Gr. gntomoa an insect, and 
aakfikon a shell), a sub-olass of the oms- 
. taceil, ^0, Efi. 


Entozoa (Gr. mtta within, and soon an anm ai), 
on the study of the, 

Eopsaltria Australis (Or. sos the dawn, and 
paaltrta a singer, and Lat. “southern”), the 
Australian yellog' robin, 555. 

JEpSra diadema (Gr. apeirjfo to draw towards, 
and Lat. “diiMem”)^ me garden spider, 
139-141. ^ «r 

EpSIcmera vulgata (Or. “ephemeral”), the' 
May-fly), 157; representation of the, 180. 
Ephemendes (Gr. ephemara^, a family of neu- 
ropte/ipu^insects, 180. 

Epimacninro [^/ftmaehwi)t the 8i)h-family, 597. 
Epimachus (Gy. “ unguarded”), the genus, 
530; E. alboB (E. and Lat. “ ijyhlte”), 598. 
Eqipdee {Eguus), the family, 695« 

Equus asinus (Lat. egutts {«, horse, and asinus 
an asa), the ass; £. Burchellii, Burohell’s 
zebra; E cabsllus (E. and Lat. “ a horse”), 
the horse; E. hemiovus {E. and Gr. hernia 
onos a mule), the djiggetoi; £. quagga, the 
guagga; Equus zebra, the hill zebra, 696- 

Erethizon dorsata (Gr. erethizo to harass, and 
Lat. dorsum the back), the North American 
l^orcupine, 733. 

Erinaceinm {Erinaoeus)t the sub-family, 763. 
Erinaceus Europmus (Lat. “a hedge-hog"), 
the common hedgehog, 763. 

^Eriomys laniger (Gr. enon wool, htua a mouse, 
and Lat. “ wool-bearing”), the ehincbillo, 
736. 

Ermine, a stoat, 754. 

Errantia (Lat. errans wandering), the highest 
order of the branchiferous annelida, 99. 
Erythacinso [Ergthacus), the sub-family, 575. 
E^thacus'rubecula (Gr. eruthaino to blusb^ 
Lat. rubeus red, dim.), the redbreast, 576. 
Eryx, a genus of snakes, 388. 

Esocides (Esox), the family, 302. 

Esox luciuB (Lat. esox the name of a fish, and 
Indus a pike), the pike, 302. 

Eudendrium ramosum (Gr. eu well, dendron a 
tree; Lat. “branching”), the species, 20. 
Euclyptes demersa (Or. ew well, ifopfcs a swim¬ 
mer, and Lat. “ plunged”), the jackass pen¬ 
guin, 429. 

Euglena viridis, 34. 

Euglypha, gCnus of the, 21. 

Eunicidce (Gr. eumce), family of ennelldm; 
£. gigantea (Gr. E. and Lat. “ gigantic”), a 
species of the annelidm, 100. 

Buphema (Gr. eu, and pheme fame), a genus 
of parakeets, 519. 

Euphonla musica (Gr. enphonoa harmonious), 
the organist tanager, 54L 
Euplexoptera (Gr. eu and pUko to fold, and 
ptera wings), the orderf»186. 

Euryallde (from euryale), one of the famjjy of 
the gorgons, 82. 

Eurybia mndicbandii (Gr. eurybioa extending 
widely), a speciee of pteropodous mollusca, 
240. 

Eurylaimlnm (Gr. eurua broad, laimrs the 
throat), a sub-family of the rollers, 607. 
Euvysfomus (Gr. eurua, and stoma the mouth), 
a genus of rollers, 607. 

Evaniidffi, a family of hymeuopterous insects, 
107, " 

Exocmtus exlliens (Lot. axoceatua a kind of 
fish, and “ leaping out”), the ^ng fish, 308. 
Eyes of the bee, 146; and of dilferent inseots, 
145. ( 
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Falco msalon (Lat. "a falcon,” and teanlon a 
kind of hawk), the merlin. 684; F. gyr, the 
Kyrfalcon, 63‘2; F. jugifu* the Inpgur *r 
juggur, 635; F. lanarius, the lancer, 631.631: 
F. peregrinuA {F. and Lat^* fo^ign”), the 
. peregrine falcon, 633, F.^regrlnator ff. 
and Lat. “ a wanderer”), the xultan folcon, 
635; F. eiibbutco, the hobby, iiSt; F# tm- 
nunculus (F. and Lat. “tue keetgel^’), the 
kestrel, 635; F. Tespertinus, the r«d2lkggcd 
falcon, 635. » ** 

Falconidce (Falco), the family, 63&k • 

Falcnninso, the Bttb>family, 6*32. 

Falconry, 634. • a 

Falcunculus I'dim. ol IM. falco), a ggius of 
Australian sbrikes, 550. * 

Families, constituted of ^ifferdht genera and 
Hpecies, 11. * • 

Fehdffi (Fells), the family, 748. 

Fells(iituB (Lat. “a cat,” and “sharp”), the 
wild cat, 7.50; F. caracal, the caracal, 751; 
F. chauB, the chans, 751 ; F. ooncolor (Lat. 
“of one colour”), the puma, 750; F. leo- 
pardus, the leopard, 7-14; F. maniculata, 
750; R wiryal, 751; F. tigris, the tiger, 749. 
Fenneo, I48i 
Ferret, 

Fiber sawimoha (£ai(. fiber a beaver), the on. 

datra, t^lkliisquaiiili, 735. 

FicbUoriOket, the,’ 1-72, 

Fieldtare, 5f6, 567. 

Filaria medinensis {T(At. filttm a thread), the 
Guinea worm, 92., 

Finches, 538-541. . 

Fm.ftsh, 680. 

Fire-hird, 537. 

FiRhes, a class of rertebrata, 272. 

Fisb-hawk, 638, 639. 

Fishing frog, 329. 

Fissihtiguia (Lat. ftssus cleft, and Imgua the 
tongue), a group of lizaids, 389. 

Fissirostns (Lat. and rosfrum a beak), 
a sub-order of passerine birds, 519, 598. 
Fistularia tabacaria (Lat fistula a pipe), a spe¬ 
cies of trumpet lisb, 311. 

Fissurellidee (Lat. ^sura a fissure), a family 
of gasteiopodous molluscu, 259. 

Flamingo, 449, 450. 

Flat-worms, 96. (See platyelmia.) 

Fleas, their structure and natural history, 185. 
Flesh-flies, 189. 

Flies, two-wmged, 186; destructive kinds of, 
192. 

Floscularidee (LsA. fioscultis a little flower), 
the family, 102. ^ 

Flounder, 335. 

Flustiib (sea-mats), species of moiluscoids, 233. 
Flycatchers, 556, 558; tyrant,/59. 

Forked bake, 304. 

Forest-ilies, 167, 188. 

Forflculina (Lat. forfex a pair of shears), a 
tribe OT orthopterous insects, 76. ^ 

Forfloula (the earwig), representation of th^ 
176 

FormicarinfiD (fofViicariM)^ sub-family* 568. 
Formicarius (Lat./or«i«ja an a genus of 
ant thrushes, 569. ^ * 

Fossns of the nuriimuUtca, 28. , 

Fossorla {LsiUfodio to dig), a tnbe of hyme- 
nopteroua insects, 209. 

Fowl^ dpmeitiCi 4S0. 


Fox* common, 747 ; aretio, 747. 

FranooUnus vulgaris, the oommoo flrancoUa, 
463. 

Frateroum aAtlca (dim- of Lat. firaUr a 
farther), the puffin, 430. 

Fregn^s gruculus, the Cornish ohongb, S28. 

Friar bird, 591. 

Prigutg Rids, 486. 

Frlngillidu) (JHagilla), the family, 887. 

•Fringilhnce, the sub-family, 541. 

CrlngUla amunduva ,(Lut. firingilla a chaf¬ 
finch), the ainadavade, 643; F easlebs (F. 
and Lat. “ a baelieloa”). the chaffinch, 542. 

Fmghoppers, 164. * 

Fro;m, ^7. 

Fulgorfha (JAxt.fulgor lightning), a tribe of 
the sob-ordcr.honioiitera, 165. 

Fulgoria eandelaria (Lat. F. and candela a 
candle), the species, 175; F. luteriiui lu (Lat. 

* F. and lateruaria lantern beuriiig), repre¬ 
sentation of the species, 164. * 

Fitlica atra (Lat. “the coot”and ” black ”), 
the coot, 452, 453. 

Fubgiila glaciulls (Lat.fttligo a seabird, and 
“loy”), the long-tailed duck, 413. 

Fiiligulinm (fuligula). the sub-tnmily, 44.3. 

Fulmurus glaclalus, the fulmar, 441. 

FuiiKiro,'*a group of corals, dervlnpment of, 
.57, 58. 

Fuiigida> (Lat.a mushroom), a family 
of the polypes, 61. 

Furnarinie ( fumarttts), the sub-family, 590. 

Fill nanus fubainosus (Lat. furnus an oven, 
and “sooty”), the oven bird, 590. 

Furzoling, or furir.e-wren^582. 


Gad-flies, 191. 

Gudidu) (LiiL gadus a codfish), the family of 
the cods, Stm. 

Galavias (Gr. galaxias milky), a genus of 
tubes, 302. 

Galaxiida* (aalartns), the family, 302. 

Gulbtilina) (Lat. gntbula the iianio of a bird), 
the sub-fsmily of thif Jacumars, 601. 

Galcidm (galgtis), the faftillyy 350. 

Oideodes (Lat galea a erest), representation 
# of the genus, 136. 

GalcoiilthcciiUe (gnleopifheeus), thofhbiily, 771. 

Galeopithccus wlitans ((ir. gale a cat, and 
pithehos an ape; and Lat, ‘'flying”), the 
I fiying lemur, 772. . 

Galcns vulgaris (Gr. galeos a wfascT)< the 
common tope, 3.50. 

Galleria, a genus of lepidoptorous insects, 196. 

GaUicola (Lat. giiHa the ouk apple, and colo to 
inhabit), u tribe of bymenopterotis insects, 
205; me commercial gall of the, 206. 

Gall-flies, 20.5, 206. • 

Gallinula chloropus (dim. of lAt. galUna a 
hen; and Gr. chloroa green, and pous a 
foot), the galllnule, or water ben, 452. 

Gallinulintc [gallinula)^ the sub-family, 452. 

Gulliwasp, 391. 

GalU oT the oak-leaf, 205. 

Gdllus Dankivus (J.at. “ acock,” “ of Banca”), 
^ the jungle fowl; 0.domo8ticus,ihe domeslio 
cock, 489. 

Gamasidte, a family of the aearlna, 135. 

Gummaiidm (Or. gamuMsron a lobstcg), (be 
family, 119. 

CammuruB pulcx (Or. B. and lAi. b 

flea), representation of (be, 119.' * * 
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Ganrua of iiuecta, IS. 
i87.« 

Ganoidea (Of. ganoB brightness), 
fishes, sk 

Garden spider, ireb of the, 139, 140. . , 

Gar llRh, 809. ^ • 

Oarrulax chinensis (Lat. garrrUus chattering), 
the Indian black.faced thrush; (Ir )^ucolo- 
phuB {O, and Gr. leiifoa white, and Iqphot a 
crest), the laughing crow, 605. « 

Oarrulinse {geurntlta), the B\ib>fainil 7 , 528. r 
OarruiuB glandariu»(Lat. pami/us, and **fond 
of acorns"), the common ^ay, 523. 
Gasterophilus equi «(Gr. gaater the belly, and 
pkdeo to lore; Lat. eqiuu a horse), a species 
of dipterous insects, 188. * 

Gasteropoda (Qr. paster tlfe belly, and podes 
feet), a class of the molluscs, 251; their 
structure and anatomy, 251, 252; shells and 
opercula ot the, 243, 244; arranged in two 
n aub..classes—the kteropoda and the gastero¬ 
poda, 244, 245; divided into three orders 
(with their respective sub-orders)—the he- 
teropoda, 254; the branchifera, 256; and 
the pulmonifcra, 262. 

Gasteropoda proper, a sub-class of the mol- 
lusca, 255; consists of two orders—the 
branchifera, 256; and the pulmonifjra, 2G2. 
Gastropueba querolfolia (Gr. gaater the belly, 
jiacAyt thica; and Lat. “o^-leaved"), tk 
oak-lappet moth, 199. 

Gasterosteus spinachia (Or, gaater the belly, 
and osteon bone), the flfteen-spined stickle¬ 
back ; G. trachurus (Gr. traehvs rough, and 
enra the tail), ther>ommon stickleback, 313. 
Gauebaro bird, 615. 

Gavialis gangetica, the gangetic crocodile, or 
gavial, 404. 

Gazellaalbifrons (Lat. “white-fronted”), the 
blesbok, 715; G. dorcas, the (fazelle, 714; 
O. euehore ( O. and Gr. en well, and ehorem 
to dance], the springbok, 715; G. pygarga 
(Gr. pugs the buttocks, and argoa white), 
the bontebok, 715. 

Oecardnus (Gr. ge land^ and karcirma a crab), 
habits of (he, 129. . 

Oeeinins (pecintu), the sub-famiiy, 507. 

Gecinus viridis (Gr. go the earth, and fttnso to i 
move; and Lat. “green”), the green wood¬ 
pecker, 507. r 

G^o verusr tiie true gecko, 394. 

Oeckotidse (gecko), the geckos,' a fhmily of 
lizitfCk, 3ft4. 

Geese*, 448." 

Gelassimi (Gr. “land-crabs”), habits of the, 
129. 


Gemmation, reproduction by, 40; general re¬ 
marks on, 270. ^ 

penera, arrangement of into species, an impor¬ 
tant step uazoological classiflcation, 10. 

Generations, alternation of, 158, 170. 

Genetta vtilgaris, the common (mnette, 753. 

Oeooores (Gr. ge land, and koria a bug), a tribe 
of hemipterous insects, 166. 

Geodephaga (Gr. “ground-beetles”), a'family 
of coleopterous insects, 225. 

Geometrina (Or. ge, and matron ground mea¬ 
suring), a^ trine of nocturnal lepidoptera, 
196, 197. '< 

GeophiUde (Gr. ge land, and pTuleo to love), a 
famify of tbe class myriapoda, 148, 144. 
^ilus electriens (Or. Q, and Lat. “ elec- 
Td'li; Gt'longioomis (G. and Lat. “long- 


homed”), ftpres^tations of the species, 


Qeorhychidae {georhychua), the family, 785. 
Oeorhychus Capepsis (Qr. ge the earth), a spe- 
soies of mole. :ai, 736. 

Qeospiza (Gr. ge thg ground, and spiso a 
aparrowk a tfmna of grosbeaks, 540. 
(^biUes, 735. , 

wires rhombens (Lat. perree and “rhom- 
bis”L a species or ttsh, 317. 

GervomdfS, the family, 711 
Gibbg'is,»777. j, 

Giraffe, 712. • ti 

Glareola prcfinoola, the pratincide, 467. 
Glareoline {plareola), the sub-fgmily, 467. 
GCiss snake, 392.* 

GlauouB Forsteri, a specifis of the gasteropodons 
molluBca, 257. 

Glomeride (L&t. qlomero to roll into a hall), a 
family of tl^e class myriapoda, 145. 

Glomerls marginata, representutionoffhe, 145. 
Glossophaga (Gr. gloaae the tongue, and pAogo 
to eat), a genus of vampyres, 769. 
Glow-worm, the, 221. 

Glutton, 756. 

Glyoeris (Or. glykeroe sweet), a genus of an- 
nelides, 99. 

Glyptodon (Qr. gluptoe carved, and odous a 
tooth), a genus of fossil ormadfilos, 727. 
Glyptolepis (Gr. gluptoe engraved, and lepie a 
scale), a genus of lossil ganoid fishes, 341. 
Gnats, the family of, 192. 

Gnu, 717. 

Goat, 716. 

Goat-moth, tbe, 199. 

Goat-mqth, scales firom the wings of the, 193. 
Goatsucker, 614. 

Gobiidse Igohtta), the family, 325. 

Gobius (Lat. gooiue the name of a fish), the 
gobies, a genus of spinous fishes, 325. 
Godwit, 457. 

GoiiriuB olens, a predaceons beetle, 224. 
Goldfinch, 542. 

Gold fish, 803. 

Goosander, 443. 

Oordiaoea (Gr. “gordian"), hairworms, 91. 
Gorilla, a genus of apes, 777. 

Gorgonidee (from the Gorgons of Greek mytho¬ 
logy), the family, 54. 

Goshawk, 628, 629. 

Goura ooronata (pottra native name, and Lat. 

“ crowned”), the crowned pigeon, 497. 
Oonrami, a species of fish, 825. 

Gouridn {goura), the family, 497. 

Qracula rellgiosa (Lat. pracuf«5), a jackdaw, 
* 532. 


Qraoulinm (proewfa), thc^akles, a anb-family 
of starlings, 532. 7* 

Qrakle, purple, 532. *’' 

QraUatores (Lat. “walkers on stilts”), an 
order of bird< 456. 

Grampus, 682. 

Grantls compreBsa, 29, ,, 

Grasshopper, the hind legs of the, 150; trans- 
formations of the, 156. 

Gfrasshoppers, 164,165. 

Grayling, 302. 

Grebes, 482. 

Oreenbone, SOv. * 

Greenlets, 556. 

Gregarinm (Lat. gregariua in flodks), nleio* 
soopic paraaltes, 40; thelrmode of xeprodao- 
tion, 4U 



INDEX. 


795 


Oriffon, <M(. > ^ 

Groabeuk, pine, 646. * . , * 

Orosbeake, 538, 640. 

Ground beetles, 225. 

OrouM, 477, 479. • % , 

Oruidae [gnu), the family, 469., i • 

Gruinaa, the aub-family, 4^* , 

Grue uinereu (Lot. “ tbe oBT-coIcmred emof”), 
the odmmoQ crane, 470 * 

GryUina (Lat. gryilus a cricket), a family of 
orthopterous inetcts, 170. , * 

Gryllotalpa (Lat. “ tbe mole-cricliat’Tl 161. 
Gryilus vindissimus (Lat. “ !Aie ^eat green 
grasshopper"), transformatiftaB of tbe, 156, 

170. 

Guanaco, 706. a 

GuiUiB, 493. s 
GuaKuti, deer, 708. " 

Ouillemots, 421. * 

Guinea fowl, 486. * * • 

Guinea pig, 732. 

Guiys, 438, 439. 

Gulo luscuH, the glutton, 766. 

Gurnards, 312. • 

Gymnetrus Bunksli (Gr. gumnoa, and etron th«t 
belly), a species or ribbon Msh, 323. 
Gymnocephalus (Gr. gumnoa naked, kephale 
the head), a genus of etiatterers, 552. 
Gymnoden^s {jggmnoderua), sub-family of, 

Gyrahoderus (Gr. gumnoa, and dare the neck), 
a gt|l^u8 of chatterers, 56 !, 

Oynhqdonta (Gr. gumitoa and odonfa teeth), a 
nflg^ of fishes, 338. 

Gymhe^ithalmidffi (Gr. gtmnoa, nndopthaltnoa 
the e^'e), a family of lizards, 390. 

Gymnorbina tibioen (Gr. gumnoa, rhm tbe 
nose, and Lat. "a flute player"), a species 
of crow, 623. 

Gymnopthalmata (Or. gymnoa naked, and 
opthalmoa the eye), or^‘T of the, 70. 
Gynmosomaia (Gr. qytnnoa, and aoma the 
body), an order of the pterupodous moUusca, 
250. 

Gymnotidee [gymnotua), the fkmily, 296. 
Oymnotus eleciricus (Gr. gumnoa, and notoa, 
the back), the electrical eel, 692. 

Gypa6tins (gypai'tua) the sub-family, 645. ^ i 
Gypuetus barbatus (Gr. gups a vulture, aetoa 
an eagle, and Lat. " bearded"), the bearded 
vulture, 445. 

Gyps fulvus (Gr. gupa, and Lat, " tatrny”),^ 
the tawny vulture, 674. 

Oyr falcon, 632. 

Gyrini, tbe whirligigs, 224. 


# H 


Hsamalopodine [hmmetopua), tbe sub-family, 
465. • 

Hsmatopns ostralegus (Gr. haima blood,pour 
a foot, and Lat. “ oyster-catoher"), the 
oyster-catcher, 465, 466. 

Haddock, 306. 

Hag, a species of flsb, 293. 

Halcyon leuoooephalus (Gr. halcuon the king¬ 
fisher, leuooa white, and kephale the head), 
a species of kingfisher, 668# , 

Haliaetus albieilla (Gr. hnla the sea, and awe 
an eagle), the white-tailed sea eagle, 638* 
H, leuoocephalus (iT. and Gr. leucoa white, 
and iophalethe head), tbe bald «gie, 638. 


Hallastur indue (Gr. haia tbe eea, oHir, and 
Lat. “Indian'*} the Pondloberry eagta, 
640. ^ 

IIalich3}rus*gryphus (Or. kah, ohohroe a pig, 

• uid Lat. gryphiua griffin), the grey seal, 742. 
Ilaiiahondria ooulata (Gr. hada the aea, end 
ehoitdroa cartilage; IaL ocufM an eye), a 
Bpeolet of sponge, 28, 29. 

Halicore cetacea (Gr. haia, koro a maid), the 
dugong, 686. 

Haliotid* (Or. Ao/s,.and of is the ear), a family 
of gasteropodous mollusoa, 258. 

Halteres of inseats, ]fi2. 

Haltioa nemurum (Gr.* haltikoa nimble and a 
Lat. “of the woods"), the turnip fly, 216. 
Halyft, the representation of the, 167. 

Hammer oysterf the, 24‘i. 

Hamster, 735. 

Hapale penicillata (Or. hopatoa tender, and 
Lat. "furiiiabed with pencils"), the mar¬ 
moset, 774. * 

Hupulidm (Aopofs), the family, 774. , 

Ilaplooerus lanigor (Gr. hapfooa simple, ktraa 
a horn, and Lat. “ wool-bearing"), the 
rocky mountain sheep, 712. 

Hares, 730. 

Uarpyia destructor (Gr. harpuia a harpy, and 
a destroyer"), the harpy eagle, 941. 
Harriers, 626. 

Harvest spiders, ISO. 

Hawfinch, 540. 

Hawk-moths, 200. 

Hawks, 625; sparrow, 628, 629; swallow- 
tailed, 631. 

Heads of insects, their Itruoture, 147, 149. 
Heotocotylus, a genus of ocphalo|iodoas mol- 
luBca, 2(i4. 

Hedgehogs, 763. 

Hedge spi^ow, 676. 

Iletarct 06 *euryspilus (Or. Arhas the snn, 
aretoa a bear, mmu broad, and apitoa a 
spot], the Bornean siin bcai^ 758; H. Malay- 
onus, tbe Malayan ann'bear. 768. 

Helianthoida [halioa and onthoa a sun-flower, 
and eidoa resembHtnoe), an order of tbe po¬ 
lypi, 66i their organization, ib.; tbe |K»Iy- 
pidom, m the, 57; their natural blatory, 58. 
Helicidtn (Or. helax a apiral line), a family of 
the gasteropodous mollusoa, 202. 
Hel]costegidae(Or* Ae/ie, and afegc a eoTerlng)f 
family of the, 25. ■ 

Heliomaster mcsolcucus fGr. halioa^ master a 
seeker, meroe the middle, andOtuces.white), 
a species of humming-bird, 6A. 

Heliornlttoc (Or. halioa, ortiia a bird), a aub-s 
family of awAmming blrda, 433, 
Helmet-beetlea, 16,17. 

HeluAru (Gr. hetoa a knob, and Aeroeabom), 
a tribe of eoleopterona insects; Includes isfro 
groups*—tto biateiidai, ailif the bjrrhidss, 


223. 


Heloderma borrldum (Or. holoa, a spibe, 
derma the skin, ana Lat, “horrid"}, a 
epeoiea of liamrd, 398. 

llel^rmidm [halodeama), the family, 898. 

llcmerobiidas (Or. hameroa a day, and Uoq 
existence), a fa mily of neuropterona inaoota, 

Hcmimetabola (Or. hemi half, and metahela 
transformatioii), a aub-clasa of inieota, 167, 

llenHpteroaa Insects, buccal ap^anMY^ 
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BemirEmphuB (Or hemt half* and rampho$^ a 
)>eak), a genus of nshes, S09. 

Henioebus monocerun (Or. htniochos o^eoaoh- 
man, and mamcerog the unicorn), a species 
of bah, 818. I * 

Hermaphrodite insects, 155. « 

Hermeiiidte, the family, 98. 

Hermit crabs, 125, 126. r 

Hermit birds, 594. 

Herons, 458-463. 

Herpestes griseus (Or. herpestes a crawler, 
andLat. “gray”}, the mungoos, 383, 753; 
H. ichneumon, the ichieunfbn, 753. 
s Herring, 297. * 

Herrings, king of the, 346. 

Hessian fly, the, 192. 

Heterocera (Gr. heteroB Tarious, and keras a 
horn), a sub-order of lepidopterous insects 
(moUis), 195. 

H^erodon (Gr. heteros dissimilar, and odom 
d tooth), a genus of colubrine snakes, 36G. 
JEleterogyna (Gr. heteros^ and gyne a female), 
a tribe of hpnonopterous insects (.ints), 208. 
Heteromera [heteroB^ and meros division), a 
section of coleopterous insects, 219. 
Heteropoda (Gr. hateros^ tind podes feet), a 
a sub-class and order of gasteropodous mol- 
lusca, 254. 

Hetoroptera (Gr. heteros^ and ptera wings), a 
sub-order of the insocta (“ bugs’’), 161, 166 
et seq. 

Hierax (Gr. ** a hawk ”}, a genus of falcons, 

686 . 

Himantopus melanopterus (Gr. himas a rope, 
poHs a foot, melaB black, ^ndptcron a wing), 
the stilt, 457; H. nigricollis {H, and Lut. 
nigpr black, and eollufn tbe neck), 458. 

Hippa, representation of the genus, 126. 
Hippidae, a family of Crustacea, 126.^ 
Hippoboscids (a. and bosko to feed}, a family 
A dipterous insects, 187. 

Hipix>bo8ca equina {If. and Lat. equus ahorse), 
a species of dipterous insects, 188. 
Hippocampus the sea-horses, a genus of 
fishefl, 330. * 

Hippoglossus vulgaris (Gr. Atppor, flosBa the 
tongue], the holibut, 307. 

HippopotamidflB (hippopotafntts)f the ^family, 
690. 

Hippopotamus amphlbius (Gr.^Atppo^, pota- 
mos a river, &nd Lat. “ amphibious ”), 790; 
H. Senqgal^Bis, 691. 

HipiKipus mafulatus {H. and poiiB afoot; Lat. 

spotted”), a species of bivalve moUusca, 

• 246. 

Hirudinidse (Lat. hinido a hbrse-leech), a 
fomily of the annelida, 95. ^ 

Hirutidmidm (hirundo)^ the family, 607. 
Hifundo fucipWga (Lat. hirundo a swallow, 
abd Gr. ” sel^weed eating ”), a species of 
swift, 612; H. nparia (JJ. and Lat. “ bank”), 
the bank marlin, 009; li. rufa {H. and Lat. 
** red the barn swallow, 61,0; H. lustioa, 
the chimney swallow, 608; H.urbtoa^^* 
and Lat. “ cities ”), tbe mart'm, 609. 
Hlsteridm (Lat. hkter an actor), a family of 
coleopterous tosects, 223. 

Hive-bee, working, hiud-leg of the, 211. 
Hive-beea, the society of, 212; representations 
of the <uieen, the drone, and tbe worker, ib.; 
comb m the^ 213. 

Hoatzit., 528». 

Hobby/'elL ^ 


Hog, common, 6d8; wgrt, 694. 

Hog-tlsb, 682. • 

Holibut, 307. 

Holocephala (Or^ iotoB complete, and kiphali 
a^'head), a BU':»-order of the cartilagiaous 
' fifties. 846. •* « 

Holoptyobiidik (w Ae/os, pi^che a row or 
liC'er), a family of fossil ganoid Ashes. 338. 
Holothuridffi (Gr. hoios whole, and tnufa a 
gate), order ot the, 74 

Holothiu:ia.^eprc^e.jtation ot tbejgenus, 74. 
Ualostea'(G'r. osteon bone)«j^a sub-order 
of the ganoLd^shes, 337. 

Homalopsidse^^Gr. komahs even, gaid ops the 
laq^), a family of colubrine snakes, 8B4. « 
Homolidee, a family of decapod ik'ustaoeans, 

126. . i 

Ilomoptera (Or,, homos similar, and ptera 
wings), a sub-ord^ rf inseota, 160, 161 et 
stq. 

Honey-eaters, 588. 

Honey-guides, 505. 

Honcy-dew of the aphides, 163# 

Hooded snakes, 3B3. 
iJoonuinan, 776. 

Hoopoes, 51)6, 597. 

Hop-fty, the, 163. 
liornbills, 521. 

Horse-Ay, the, 188. " 

Horse, 696. 

House-crickot, the, 188. 

House-Ay, eyes of the, 146. 

House-spider, web of the, 139, 140. 

Humble bees, 211, 212. 

Humming birds, 591-590. < 

Hunting spider, 131. 


Hymnidee (^iyema),,the familv hyaenas, 751. 

Hymna crucuta, tne spotted hyaena; M, spe- 
iaens, tbe cave hyaena; H. struta, the striped 
hyaena. 752. 

Hyulea (Gr. hyalos transparent), a genus of 
the pteropodous mollusca, 240, 241. 

Hydra fGr. hyder water), representation of 
the, 4o; tentacles of the, 47 ; its extraordi¬ 
nary powers of propagation, 48; its voracity, 
49; different families of tbe, 51. 

Hydrachna globulus {If. and Lat. “globe- 
I like”), representation of the species, IM. 

Hydrachnidee Or. hyder ^ and arachne a spi¬ 
der), a family of theacarina, 136. 

. ilydradephaga (Gr. hydor^ and tsdelphagos 
* Ydracious), a tribe of coleopterous insects, 
224. 

Ilydrochmrus capybara (Gr. A^^or water, and 
choiros a pig), tbe capybara, 732. 

Hydrocores (Gr. hydor^ and koris a bug), a 
tribe of hemipterous insdets, 166. 

Hydroida (Or. hydor^ and eidos resemblaiife), 
an order of tbe polypi, 34; its habits and 
natural history,!34 et seq,; their curious 
circulation, 46; their reproductive powers, 
ib. 

' Hydrophidm (Gr. Atidor, and ophis a snake), 
a family of colubrine snakes, 383. 

Hyd*'ophllus caraboides (H*. and j7Ai(eotolove), 
representation of tbe species, 223. 

«i Hydrostturus Bellil (Or. Audor, and sawos a 
lizard), 894. 

Hydroiis piceus \S. ana l4it. pieeus pitchy), 

‘ «the great water beetle, 234. 

Hyla tlnotorla (Gr. huie a Wood, and Lat. 
** belong^^ to dyeing’’) an American tree 
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th« ♦nb-fimily. of tho trte 

Hylobates (Qt. Au/e, and baitto to fo), tho 
gibbons or long-armed a#<«, 777. 
fiylargus pinipeida {Qr.hy/o\/rot a carpeifter. 
and Lat. “ pine-boAng’^),^ apecles of j^lo- 
phagouB inseoU) 218: des^hictive quail- 

ties, 219. # 

Hyiqenoptera (Or. hymen n membrane, and 
ptera vringa), ^ order of the meaota (bce^, 
'waepa, &o.), 202 ; tlieir atihcturo und 
habits, 202 et eeq. * * 

Hy^htbon aaguinns (Qr. ^Awpo benot^th, 
enthon th8 earth, and Lat. ** anake-like ”) 
a speoieB of batmchian, 862. 

Bypaiprymnus (Oj. hypH high, and prumnee 
the buttocka), a genus of kangarooy, 667. 
Hyracidee (hyrax), the family, 605. 

> Byrax arboreus (dr.^aAi/fox a rat, and I.at. 

“ arboreal ”): II. cupcnslK, the Cape hyrax; " 
H. dorsal! R; H. synacuB, the Syrian hyrax 
/ of daman, 695. 

''■ 4 ' ByitricidiB (hystrix), the family, 732. 

?!ByBtrix criatata (Lat. “a porcupine," and 
' crested "), the common porcupine, 733. 


lanthinlde? (Or. innthinoa violet-coloured), a 
family of the gusterupodous mollusea, 250. 

Ibex, common, 719; Pyrenean, 719. 

Ibu faloineleus (tir. i5t(, and Lat. falx a 
sickle), the glosKy ibis; 1. religiosa, the 
saored ibis; I. rubra (Lat. “red"), the 
scarlet ibis, 479, 480. 

IchneumnnidoB (Gr. tc/tneumoo-s-Pharaoh’s 
rat), a family oi hTmenopteroua hisects, 207. 

Ichneumons, parasitic insects, 206. 

Ichneumon, Egyptian, 763. 

Ichthyosaundm (Gr. iehthtis a flsb, and lauros 
a Uzanl), a family of extinct reptiles, 401. 

loteria viridis (Or. icteroa yellow, and Lat. 
vindM green), theyellow-bre^ted chat, 537. 

Icterinse {icterus), the sub-lamily, 536. 

Icterus spurius (Gr. icferos), the orchard 
oriole, 536. 

Ictinia Mississippensis (Gr. ictin a kite), the 
Mississippi kite. 631. A 

Idotheids, the family, 121. 

Iguana tuberculata ("covered with tuber¬ 
cles"), the common iguana, 396. 

IguanidtB (iguana), the family, 394. a 

Indicator major, the greater honey-guide; I. 
minor, the lesser honey-guide, 505. 

IndicatorinsB (indieator), the sub-family, 90S, 

Indris brevicaudatus, (Lot. "short tailed”), 
the Indri, 773. 

Ii^ndibulata (f.at. infundibulum a faimel), 
mi order of the bryozoa, 233. 

Infusoria (Lat. in/ttsus infi^d), a class of the 

S rotozoa, 29et seq,.; their organsof motion, 

9; natural history of the, 30; their means 
of^iropagation, SI; their habits, 32; their 
classiftcation, .8; theastomata, andtbesto- 
roatoda, 28, 29, ., , . -««• 

Inia bolivicnsis, a species of dolphin, oBs. 
Inoperoulated pulmonifera, oemsisting of nve^ 
hunilies—the faelicidm, the limacide, the 
oncidiidte, the linfhsldsB, and the anrieur 
lid». 262. • 

Inseota or inseots (Ut. "out into"), nervous 
system of, 14; the highest class of artusulated 
animal^ 145; their general tkrgaaization, j 


lASetsefl.; nnalonyoirthee^jlemalakeleloa 
of, 146; their eyes, 14A; onte^as, 147; their 
heada and mouths, 147, 148: their limbs. 
149,150; their wings, 151; dimstive canal 
*' qf insects, 163; oircutution and respiratlun 
in^l54; ineutmnrphosis of, 155; olasalflca- 
tion of, 157 ; divided into three sulMilusses 
(vni1i«thcir various orders]—the araeuboln, 
167, 15B; the hemlmntabola, 107, 160; and 
the meta'Kibi, 167, 185. 

Insi'otuora (Lat. " insect raters"), an order of 
the mammalia, 674, 679. 

Insessores (LutiSifistiieiM perchetl), a seeViun of 
the class of birds, 42H, 518. * « 

InviTtrbratu, aencral remarksonthe, 269,270. 
Isis Ifippurls jf^in Im the Egyptian goddess, 
and Gr. " horse-tailed”), a species of po- 
lyiies, 54. 

Isopoda (Gr. mo« equal, and /wdr* feet), an 
order of crustacea, 120; thoir organlza^n, 
lb. • 

Itrh, aoarus of the, 184. 

Xiiluiw, a family of the olass myriapoda, 145, 
lulus, transformations of the gi>nus, 143; re- 
jiresentations of the, 145. 

Ixodidm (Gr. izo to vdbere), a family of the 
ucurina, 136. 

IxflflA plumbeus (/, and Lat. "leaden"), re¬ 
presentation of Uie species, 185. 

Ixos obscurus (Or. uos a kite, Lat. "ob¬ 
scure"), a speciss of thrush, 908. 


J 

Jabirus, 460, 462. * 

Jiicamars, 601. 
ilacanu, 454. 

Jackal, 746. 

Jackdaw, Ji26. 

Jaculus Uubradorius (Lat. Jaenkte a darting 
serpent), the Labrador Jumping mouse, 737. 
Jaguar, 750. 

Jays, 620. 

Jerboas, 737. 

Jerfalcon, 632. * 

Juggur, eji Indian falcon, 685. 

Juida, a genus of starlings, 581. 


Kakapo, 609. 

Kalong bat, 769. 

Kitnchil, 706. 

Kangaroo rata, 667. 

Kangaroos, 665; tree, 667. 

Kestrel, 636. • 

Ketiips CeykmensfaL a species of owl; K. 

fluvjpes (Lat. "yellow-footed’*), 623. 

King bird, 560. « 

King crow, 551. 

King fish, 320. 

King of the herrings, 846. 

King flabers, 600, 601. 

Kimflet, 563. 

Kinkajous, 750. 

Kite, 680, 648; black. 630, 683; brahminy, 
633 ; govinda, 632; Mississippi, 681. 
Kittaeincia maeroura (Gr. kitm a magpie, and 
einela; Gr. makros long, auta a tall), the 
Indian nightingale, 578. 

Kiwi-kiwL 475. 

Klippspringen, 715. 

Koala, 668. 
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&obuB ellips^prymniu {Qx» eHipMiif an ellipaef 
pnmnos^ the buttockB)^ the ^aterbucky 716. 
Koodoo antelope, 715. 


Labrax lupna (Lat. lahraz a kind of fish, 
lupus a wolf)* the baeae, 314. ' ^ 

Labddee {labrus)^ the familr. 809. 

Labrua maculatus (Lat. /aorua the name of a'^ 
fish, and spotted*’),rthe ballan wrasee, 310r 
Labrus variegatua (L, and Lat. variegated’’j, 
the blue striped wraft^e, 890. 

Lao-dye, produced from the coccus laoca, 162. 
Lacerta agilis (Lat. ** a liaard” and “ agile”), 
the agile lisard; L« oceLlata (Z. and Lat. 
••ocellated”); L. vlridS (Z. and Lat. 
••green”), the green lizard, 892. 

Lacertidm [Lacerta)^ the family, 392. 
Lady*.bird, the, 215, 216. 

Sasmodipoda (Gr. laimos the throat, andpod^s 
feet), an order of the Crustacea, 118; their 
organization, ib. 

Lagidium cuvieri (Or. Ingides^ young hare), 
the mountain visoaoha, 736. 

Lagom^ 8 (Gr. lagoa a hare, andmus a moose), 
the calling hares, 781. ^ 

Lagoon reefs, formation of, 58. ' 

Lagopus sootlcus (Gr. lagoa andpous a foot), 
the Scotch, or red grouse; L, vulgaris, the 
ptartnigan, 479, 480. 

Lagostomus tnohodactylua (Gr. Zjpos, stoma 
the mouth, fhrtx hair, and daktulon a toe), 
the viHcacha, 736. 

Lamellibranchiata (I&t. lamella a thin plate, 
and drancAio! gHlB)f a class of the moilusca, 
^9; anatomy and structure of the, 240, 241. 
Lamellicornia (Lut. lamella a plate, and cornu 
a horn), a tribe of coleopterous ipsects, 221. 
Laxnna oornubica (Lat. lamna a fiai plate, and 
Lat. ** of Cornwall”), the porbeagle shark, 
349; L. monensis (Z. and Lat. ”of the 
Isle of Man”), the Beaumaris shark, Ih. 
LamnidSB (lamna)^ the family, 349. 
Lamnungula (Lat. Zamrka, and uiiputs anail), 
a secuon of the pvcbjalermata, 617, 695. 
Lampreys, 293. 

Lampris guttatus (Gr. lompros splendid, and 
Lat. “spotted”), the kin^sh, or o|>ah, 820. 
c Lampyris iioctiluoa (Lat. “lafhp of night”), 
the glow-w^rm, 221. 

Land-bi^s, 166. 

Land-orAs,^29. 

Laniide (Za^fwa), the family, 669. 
c Laniinee, the sub-family of the true shrikes, 
569. o 

Lanius collurio (Lat. fonitis a butcher, and Gr. 
collurion a species of bird), the red-hacked 
ahrike, 549 : L. ezeubitor (Z. and Lat. ” a 
watcher”), 6he my shrike. 519, 520; L. 
rutilus (X. and Lat. “red”) the woodchat, 
520. 

Lanner, an Indian falcon, 635. 

Lanthom-flies, 165* ^ 

Laomedea geniculata (LaomedeSf and Lat. 

««kneed”), representation of the, 45, 
Lapwing, 465. 466. 

Laridm (Lat. torus a gull), the family of the 
gulls, 438. 

Lannm, the sub-family, 480. 

Larks, 3^, 545. 

Larv&of lepidopterous inseets, 194, 195. ' 
Laug«Df JacCus, a spedeiof kingfisher^ 608, 


Leaf-cutting bees, 211r 

Leatherhead, %91. 

Lecamum ILiois (Or. a little hide, and 

ilex an ever^essi oak), a species ol ooccina, 

L^hes, 94^ account of, 95; their importance, 

LCgs of insects, 150, 151. 

Leiothrix (Gr. leios smooth, and ihriz hair), 
a genr.8 of chatterers, 55ji. 

Leipo^oefdata (leipoa native nfdme, and Lat. 
“ ocellafed’D, the native phdtsant of Aus- 
,tralla,4ei. e; 

Lemmings, 735. 

Le^iuridGD [lemwr)^ the family, 773 . 

Leniur catta (Lat. lemur^ a ghost), the ring¬ 
tailed lemur, 773 . 1 

Lemurs, flying, 771 ; slow, 778 . 

leopard, 749; huntinr', 731. 

Lepadidse (Gr. •• barnacles”), family of, 112. 

Lepidoptera (Gr. lepis a scale, and ptcra 
wings), an order of the insecta (butterflies, 
moths, &(Si), 193; larvae of the, 194. 

^ Lepidopus ar^^reus (Or. lepis a scale, pous 
* a fool, and argureioa silvery), the scabbard 
flsh, 323. 


Lepidosiren annectens (Or. lepis and “ siren,” 
and Lat. “uniting”) a species of batrachian, 
861; L. paradoxa, ib. 

Lepidosteidm (lepidoateus), a family of ganoid 
fishes, 340. 

Lepidostcus osseus (Qr. lepia^ osteon bone, and 
Lat. ^‘bony”), the bony pike, 840. 

. Lepidota (Gr. lepis)^ un order of bat radhioD, 3G0. 

Lepidotidaa (Or. lepts)^ ^ family of fossil 
ganoid ^shes, 360. 

Lepisniidm (Or. lepis a scale), a family of the 
order thysanura, 159. 

Lepisma machllis, 160. 

L. saccharina fZ. and Lat. “sugary”), 160. 

LeptidsB (Gr. teptos slender), a sub-family of 
dipterous insects, 190. 

Leporidffi ^lepna)^ the family, 780. 

Leptocardia (Gr. leptos small, and cardia the 
heart), an order of fishes, 292. 

Leptoglossa (Or. leptos slender, and glossa the 
tongue), a group of lizards, 889, 3^. 

Leptoptilus argala fGr. leptos delicate, and 
pUlon a feather), tW Indian adjutant, 461; 
L. marabou, the African adjutant, 462. 

Lepus cunieuluH (Lat. “ hare” and “rabbit”), 
the rabbit, 730, 731 ; L. timidus, the hare, 
730 ; L. variabiLis, the Alpinh hare, 731. 

Leo Afneanus, the African lion, 769. 

Leo goojratteusis, the maneless lion, 769. 

Lestris (Gr. “a pirate”), a genus of gulls, 
4 ^ 0 . ^ 


Leuciscus alburnus (Or. leucoa white, 

Lat. albumtia the bleak), the bleak, 303 ; L. 
cepholuB (Z. end Lat« “a large-headed 
fish”), the chub, ib.; L. rutilus (Z. and 
Lat. “red”), the roach, ib.; L. vulgaris, the 
dace, lb. • 

Lemeidm (Or.the name of theZsmmA hydra), 
the family, 118. 

Lialis, a genus of lizards, 390. 

LibelluUde (Lat. libeilula a dragon-fly), a 
family of nem^pterous insects, 181. 

JLimacidiB (Lat. a*slug), a family of gas- 
teropodous molluBOg, 262. 

Limacina rostralis (Z. and rostrum a beak), a 
Bpe^es of pteropodous mollUBca, 251. 

Limbs of i&eeets, their formation, 150. 



IXBliX. 


Xjinnadla (Gr. limne a ^r»h)*116. 

Llmneids (O'’- Jimncamurah , tffiJnUy of tha 
Ifasteropodous molluica, 262. 

Llmneiu, egg of the, 231. ^ 

Umnoria terebrane, aepeciea oVruetaeea, 131. 
■Limosa melanura (Iitih Imoata nuddv, aUd 
Or. melaa black, and uiljt the 

• wit, 457. ^ 

Limpets, 258. 

Limuloa, the genu^ 116; organlaatloii of the, 

X X r ■ ^ 

Ling*, a species of fish, 306. • ^ 

LinffUatulidflB (Lat. lingxta a tooiAie). a familT 
ofthe arachnida, 133. •• * 

Linguatttla teenioides (X. and Lat. trniia a 
tapeworm), representation of the species. 
133. ♦ / 

Lingula anatina (X. and anatina duck-like), 
a species of the moUus^, 249. 

Lingulidm (Lat. lingua a tongue), familj of, 
249. 


LiMta oannabina (Lat. /tn»m flax, and re¬ 
ining to hemp*’), the linnet, 542; L. lina- 
ria, the lesser redpole, ib. 

Lion, 749 ; sea, 743. 

Liotheidae, a family of the order mallophaga, 
159. 


Liihobius forcipaius (Gr. lithos a stone, and 
bios life) , afteiius of the class myriapoda, 144. 

Lithodomi (Or. Hthog, and domoj dwelling), u 
speoies of mussel, 255. 

Lituites breynii, a species of ammonites, 2C6. 

Lizards, 392. 

Lizzia, the genus, 71. 

Lizzm octopunctata (Lat. octo eight, andpwic- 
tata pointed), 7J9. • 

Llama, 705. \ 

Loaches, 303. 

Lobipes hyperboreus (Lat. lobus a lobe, pes 
a foot, and Gr. ** living in the north”), a 
species of wading bir(4 455. 

Lobsters, 114 et seq. 

Lob-worms, 99. 

Locustlna (Lat. loctisusius a burnt place), a 
family of orthopterous insects, 169; their 
fearful ravages, ib.; a common article of 
food, 170. 

Locusta migratoria (X. and migro to wander), 
a species of orthopterous insects, 165. 

L. criBtata(X. and crtsta/a crested), 170. 

Locusts, natural history of, 150, 151,153. 

Loligidae, a family of cephalopodous mollusca, 
267. 


Loligo vulgaris, tiie species, 267. 

Loncheres (Gr. ^'a spearmau”}, a genus of 
sand rats, 735. 

Long-stalked crab, 1)0. 

Longioornia (Lut. “ long-horned”), a tribe of 
GolVopterous insects, 217. 

Loopers,*^ the caterpillars so ctUled, 197. 

Lopniidm (Xop^tus), the family, 328. 

Lophius piscatorius (Qr. lophia a crest, and 
Lat. y piscatorial”), the fishing frog, 329. 

Xiophobranchia (Gr. lophos a tuft, and brm^ 
dhia)^ a sub-order of osseous fishes, 380. • 

Lophophorus impeyanus (Gr. hphos a crest, 
and p7«ero to bear), a pheasant, 487, 489. 

Lophopoda (Or. lopKoB a crest, |ndpod«sfe6t)f 
an order of isolluBooiAf 324. 

Lophyms tigrinus M3r. tophtnros crested), a., 
species of lizard, 396. 

Lorioarildm (Ut. ToWca a coat of mail), a 
family of fishes, 804. 
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loricata (Lat. Icnca), an order of ganoid 
fishes, 340; an order of reptile^ 402. 

Ixninm, lories, u sub-fumU/of parrots, fllS, 
Lota molra, ilie ling, 206; L. vulgaris, nUe 
bujbot, ib. 

Lousef representations of the, 158: different 
species, ib. 

Loxia»c%fvirostra (Gr. loxo$ crooked, and 
^ Lat. cnrvuB orookra, and roffrimi the beak), 
the common crossbill, 442; L. leuooptera 
• (Gr. leucos white,p6rofi a wing), the white- 
winged crossbill, ib.; L. pityo^iiUiCus (Mr 
piUtn a pine, alkd a parrot), the 

parrot crossbill, 642. 

Loxinm (Z^ixia), the sub-family, 542. 

Lucanim ccrvus, (he stag beetle, 221. 
Lucernarid® (Lat. hrcmia a lump), n family 
of polypes, 64, habits and natural history 
of the, lb. 

Lucemaria auricula (X. and aurwula an carL 
representation of the, 64. 

Lucioperca sandra (Lat. Iu4ius a pike, peren a 
perch, and aandra a spooloa of fish], the 
samler, 314. 

Luggur, un Indian falcon, 635. 

Lumbricid® (Lat. lumbficui an earth worm). 

07; the family, ib. 

Lump tifb, 326, 

Lutra Cunadeiisis (Lat, hUra on otter), the 
Canadian otter, 755; L. nalr, an Indian 
otter, lb.; L. vulgaris, the common otter, ib. 
Lycamidm, a family of lepldopterous insects, 
202 . 

Lycaon piotus (Gr. Lucagn proper name, and 
Lat. ” ijamtcil”), the Cape hunting dog, 748, 
Lycosa tsTuniula (X. and I^t. ** a spider”), a 
genus of the aruehnida, 141 
Lycosid® (Gr. iyko*)^ a family of the arach¬ 
nid®, 141|u 

Lygmodea (Gr. Iggoa a band), a family of 
hemipterous insects, 177. 

Lymexylon navale (Or. /yms destruction, and 
xylon wood), a species of coleopterous in¬ 
sects, 218. 

Lynxes, 749, • 

Lyre birds, 586. * • 

Lytta vesicatorui, tho blister-fly, 219. 


Macacus inao^the Barbary ape, 776. 

Macaws, 514. ♦ 

Mackerel, 320. ^ 

Macrobiatidffi (Or. mahron long, aid 5joeUfe), 
a fainilv of the ocarina, 184. 

MacrobUitus Hufelandi, representation of the 
speciis, 134. • 

Macrocarcus ararouna (Gr. makron long, and 
kerkoB the tail), the blue and yellow ma¬ 
caw, 514; M. mocao, the scarlst macaw, Ib^i 
M. severuH, 515. 

Maoropodid® (Ifaeraptu)^ the family, 665. 

Macropus fruticus (Gr. makroB and ptmn a foot, 
and Lat./hUex a shrnb), 667, 668; M. gi- 
gon^Q^ the great kangaroo, 667; M. nemo- 
ralis (Jf. and Lat. •* frequenting woods”), ib« 
Macrosceiidin® (ifarrosccfidej), a sub-fawy 
of inseetiTOrous mOminalfk, 76?. 

Macroscelldes Bioaetl 70r. makroB long, and 
BkehB leg)« ^63. 

Macrura (Gr. niakroB long, and erwa«a tail), 
a sub-order of Crustacea, 114; contain four 
families^the crangonid®, tbeasticyek Che 
thalasstnid®, and the palinurime, m. 



Madreporldo), the tree oorale^” a family of 
the polypCa, 60. 

HGBnidea, 317, 

Magpie, 527. • ^ 

Magpie moth, the, 107. i 

Maia (Lai. the spider orab”), 228; «nerTOU8 
system of the, 108. 

MaiadoB (Lat. maia), a family of i}vi decapod 
Crustacea, 128. 

MalacobdcllidfiB (Or. malakos soft, and hdelld 
a leech), a family of the annelida, 95. « 

Malucoderaiata (Or. malako% soft, and devma 
skin), a aub-tnbe ©f ce/.eopterouB insects, 
220 . < 

Malacocircus Malcolm! (Or. malakos soft, and 
kerkoB t a tail), a species of thrush, *565. 
Halocopterygii (Or. ivmi^ciKos, and pterax a 
fin), a section of the pharyngognathus 
fishes, 308. 

Malapteruruseleotriou8(Gr. malakos? rery, and * 
pteron afin), an electrical species of flsh, 304. 
Maleagrina margaritifera, the pearl oyster, 
233, 234. 

Mallard, 445. 

Malleus vulgoifis, the hammer oyster, 244. 
Mallophaga (Or. mallos wool, and phago to 
feed on), an order of the insecta, 159; 
divided into two families^the philjpteridse * 
and the liotheids, ib. 

Mallurinffi, 583. 

Mammalia (Lat. mamma a teat), the highest 
class of the vertebrata, 647 ; their skeleton, 
647-654; skin, 654, 655; digestive organs, 
656; circulation and respiration, ib.; ner¬ 
vous system and^senses, 657, 658; repro¬ 
duction, 658, 659. 

Manakins, 554. 

Manatee, 685; northern, ib. 

Manatidse (ifanafiMr), the family. 685. 

Manatus Australis, the southern manatee, 685; 
M. latirostris, the ** broad-nosed” manatee, 
ib.; M. Senegalensls, the Senegal manatee, ib. 
Mandrill, 777. 

Mango bird, 564. 

Mantina (Or. mantis \l prophet), a tribe of 
orthopterous io^ects, 173; their singular 
habits, 174. 

Mantis religiosa (Lat. ** the praying insect”),! 
151. 

, Mantispidee (Or. maniis)^ a ft:mi]y of neurop- 
terous mafcta, 183. 

Mantl&of molluscous animals, 16, 226, 230. 
Manus, a guiius of ant-eaters, 725. » 

Hareca petfelope, the widgeon, 445. 

Marmosets, 774. 

Marmots, 739. * 

Marsupialia (Lat. marstij^m, a pouch), lui 
order of the mammalie^ 668. > ^ 

Marten, 609: purale, 699; sand or bank, 609. 
Martes abiethm (lit. ”am^irten,” “of firs”), 
the pine marten, 754; H. foina, the common 
marten, ib.; leuoopus (Or. “white-foot¬ 
ed ”), the American safale, ib.; sibellina, 
the sable, Ib. 

Mason bees, 211. 

Mastodons^ 669. 

May-fly, larva, piym, and image of the, 157; , 
; natural htiteSf of tl^ 180. 

Meal-worm, the^ 220« 

Meolstura camtata /Or. mekistoa long, 
oura a tail, and latt. “ tailed”), the long- 
tilled tit, 575. 

Memice (fbom the IfeAisa of mythology), 


family of tne, 5(b stinging powers of the, 
66; called “sea-nettles,” ib.; their mode of 
propagation, 67; development of, 67-70; 
ocelli of theg ZO. 

Medusa aurWu [M. and aurita “ eared ”), ten- 
t tacles oMh^ 65. o 

Medusidei^ a /^ilyof the steganopbthalmata, 
65. 

Megacephalon maleo (Or. megas large, and 
kep?\flle head), a species of mound bird, 402. 
Meg^eima froinf (Or. m^pas, derma the skm, 
anu Lat. “the forehead”)ii a species of 
horse-shdB'bat, 767. 

Megadermb lyra (Lat. “ a lyre”), 778. 
Itegalonyn (Or. megas^ and otvyx a nail), a 
^genus of fossil edemata, 725. 

Mega,)ppB (Or. megalos ^reat, and ops eye), the 
young crab. 127. ' 

Megalolis iserda CGt^ mepas, and oustheear), 
the fennec, 74^' 

Megalotrochidm (Or. megalos^ and trochos a 
wheel), the family of,. 103. ^ 

Megapoaiidm {Megapoditis)^ the family, 561. 
Megapodinui, the sub-faiuxly, 401. 

Megapodius tumulus (Or. megas, and potis a 
foot; and Lat. “a heap”), the Australian 
mound bird, 491. 

Megatherium (Or. megas^ and tker a wild 
beast), a genus of fossil edentata, 728, 
Melanerpes erythocephalus (Or. nielas black, 
and erpo to creep; and Or. “ red-headed ”), 
the red-headed woodpcokei, 507. 
Melanerpinte {melanerpes)^ the suh-famlly of 
woodpeckers, 507. 

Meleagris gallopavo (Lat. “a guinea fowl,” 
gallu\ a cock, and pane a peacock,) the 
common turkey, 485; M. ocellata, the ocel- 
lated turkey, 486. 

Meleagrinm [meleagris)^ the sub-family, 486. 
Meles taxus, the common badger, 756. 

Melidte {meles) ^ the family, 755. 

Meliphaga Nov&e HollandisB (Or. meli honey 
and phag&X/Q eat), the New Holland honey- 
eater, 591. 

Meliphagidm {meliphaga), the family, 690. 
Meliphaginm, the sub-lamily, 591. 
Melithreptince (Or. meli, and threptos fed), a 
sub-family of the honey-eaters, 501. 
Melizophllus DartfordiCnsis (Or. “ furze- 
loving”), theDartford waibler, 582. 
Mellisuga minima (Lat. mel honey, and sugo 
to suck), a species of humming bird, 595. t 
Mellivora capensis msf, aud voro to eat), 
the Cape ratel, 756. 

Meloe, a species of coleopterous insects, 219. 
Melolontha vulgaris, th8 cockchafer, 421, 
Melophagus ovinus (OtI* metos the limb, and 
COM of a sheep), a species of dipterous in¬ 
sects, 188. 

Melopsittacua ^ndulatus (6r. melos a song, 
and psittakos a jiarrot), the warbling grass 
^parakeet, 517. 

Membracina (Lat. mem^ann parobment), a 
tribe of the sub-order hombptera, 164, 1 d 5. 
M^nobranchw lateralis (Or. mene the moon, 
AnddfymsAia; and Lat. “on the side”), a 
species of batMhlan, 871. 

Menura Albe^ (Or. mefis, and Mra a tail), 
Prince Albm^s iyrb bird, 518; M. superbo, 

, the lyre bnrd,ih. ' 

Mephitis putorius. (Lat. “abad smell,” and 
Suiork0 a polecat), the akunk, 755. 
McE|gaiui&:% 44S. 
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Mergins (mer^us), the s lUfanilly, 142. 

llergulus alle (diia. of Lat. meraiA a sea bird), 
the little auk, 422. 

Mergue oereullatus (Lat. mnjrw. and '* hood, 
cd”), the hooded merganser^ViS; M. mef- 
ganiter, the gooeandgr’, ib. » ' ' 

Merlonidee, tlie gerbillcK a fJlEnus of rata, 735. 

Merlangos rulgana, the a-hiting, 306. ^ 

Merlin, the aong thrush, 634. 

Meroptdse (mc;-ojj«)„the family, 599. • 

Meropa apia'*(er ^Lat. taerops the i}ec^‘ater, 
ajnaaler delighting in bees), yie common 
hee.eater, 599; M. viridia (v& and Lau 
“green”), lihO. 

Meaothorax (Gr. mesos middle, and “tho¬ 
rax”), of inseclB, IJiO. 

Metabola (Gr. “transformation”), a sub-class 
of insects, 157, 135; dividci into vuiioua 
orders and aub-orders-^h* aphunipteru, the 
diptera, tlie Icpidoptera, the bymcnoptcru, 
the coleoptcru, the strepsiptera, &c., 157, 
15|8, 195 et seq. 

Metamorphosis of insecta, 155, 156. 

Metathurax,(Gr, meta after, and “thwax”), 
of insects, 140. 

Micronisus badiua (Gr. micros small, and uisos 
a hawk; and Lat. “bay”), the shikra, an 
Indian hawk, 629. 

Miliolu (Lat. milium a millet-seed), a genus of 
the polythalamia, 21, 23. 

Milvago australis (Lat. nUlvoffo a flying Ash, 
and “southern”), a species of hawk, 641; 
M. chiinango, 643, 

MilTinaa (tiu/vusl, the sub-family of kites, 630. 

Milvua govinda (Lat. “akite”), thcgovmda 
kite; M.piger, the black kite; Aft regalis 
IM. and Lat. “royal”), the common kite, 
630-632. « 

Mimic beetlaa, 228. 

Mimus polyglottus (Lat. “a mimic,” and Gr. 
“many tungued”), the mocking bird, 667. 

Mink, 754. 

Mites, 138, 134. (See Acarina.) 

Mniotiltmie (Gr. mniion moss, and tUh to 
pluck), a suD-family of warbleks, 573. 

Moa, 474. 

Mocking bird, 567. 

Modeeria formosa, representation of the, 75. 

Mules, 760, 761. 

Mole-cricket, the, 172; structure of the, 

,, 151. 

I «(oIluBca (Lat. molltf soft), the fourth grand 
division of the animal kingdom, 15, 229; 
their organization and natural history, 16,* 
226 et seq.; structure and formation of their 
shells, 229, 230; th^ reproductive powers, 
231; arranged uniler two great sub-divl- 
sioiiv—Ae molluscohla, 232; and the mol- 
Insca proper, 234. 

Molluacoida (Lat. Jf. and <^. eidos reaem- 
blanoe), a great sub-division of tbe mol- 
’ luacu, 232; divided into two classes—tbe 
bryinOa and the tualeata, ih. 

'* MoUusca proper, a great sub-divlaion of mol¬ 
luscous unimai% 238; distinguished as tHb 
acepbiiloua and cephalophoroos, 238, 239; 
dimded into five classes—the lamellibran- 
chlata, 239; the pnlliebraocaUta, 2«; the 
pteroporla, 249; the gasteropoda, 251; and 
the cephalopoda, 263. 

Moloah honiiatfm. Moloch a heathen god, 
and Lat. “ rough ” or ** brlatli^), a apa- 
clea of liisai^ 397, 


Molothrus peeoris (Or. moloa tignult, throeo 
to clamour; and Lat. “of cattle”), the 
cowpoiabiri^ 538.* 

KfomotiniB (ntomoim), the sub-family, 604. 

Mf»iiTstus Urasdieiists, a sjiecies of roller, 805t 

MonadMm (Gr. “ a monad”), the family, 34. 

Monitor iiilotieus (l.ut. “ the inouitur of the 
t'*ilc'*)Tfi spcoit's of Uzard, 393. 

,Monk bird, 591. 

jdonkey, howling, 776; proboeoia, lb.; eaored, 
lb., Hinder, ib. • 

Moiiudon nionoceros ((Jr. monos One, odov* a 
tooth, and mon^eiOT aq unicorn), the nar¬ 
whal, 683. 

Monuii^i’osomata (Gr. monos one. meroi a 
joint, and tom^i a body), an oriier of the 
arachnida, 132 (See Acnrinu.) 

Monusomata (Ur. moio$, and $oma a body), on 
, order of the rlilzopoda, 20. 

Munotremnt.i (Gr. monrs, and trema an orlf 
flee), on order of uplaooiitul mamnialia, 660. 

Moosu deer, 709. 

Muimyridis (Lot. mormpra a s]>cel«sof fish), 
a family of pliysostumatouH Hidies, 302. 

Morphnus (Ur. mot'pftnua gloomy), a genus of 
eiigles, 641. 


I 
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Morrhii'kieglefinus, the haddock, 306; M. vul- 
gans, the cuniinon cud, ib. 

Morse, or wulrue, 743. 

Mususiiunda Imosa the meuse, and Gr. cauroc 
11 lizard), a fuinily of fussil lizards, 399. 

MoschidO) [moschua), tbe family, 706. 

Moschus a(|uatieus (Gr. most'hua musk, and 
Lilt, “aquatic”), a s|)i^ich of musk deer, 
716; M inoscKiierus [n. and l.nt. “musk- 
hearing”), the true musk deet, 706. 

MouiciUa alba (Lat.), the wh*te wagtuil, 572; 
M. buorulii, the gray wagui), ib ; M. Yar- 
rcUli, tbe ided wugtiul, ib. 

Motuciilinm {moluctlla)^ the sub-family, 571. 

Mutlis, a sub-urder oi lepidopteruua inaeots, 
19O-20O. 

Mound bird, 491. 

Mouse, 734 ; harvest, i]^.; field, ib.; Labrador 


jumping, 737. 

Mouse birds;* 531. * 

Mouths of Insecta, their etmetore, 147-149. 

Msigil capito (Lat. mupit a mullet, and eapito 
having a larg^head), the grar mullet, 324. 

Mugilidie (miuii), the family, ib.. 

Mullfdee (mni/iM}, the iamily, 315. 

Mullet, gray, 311; red, 385; bear^dfiQlS. 

Mullus barbaius (Liit. “ a red mullet.’* and 
“bearded”), the bearded mullet, 915; M. 
Burinulletus, t^ red mullet, lb. * 

Multivalve shells, 230. 

Mungoes, 38^ 753. 

Muntjaca, 707, 

Murmnidn (Or. thttrohut, a fish Jipposad to be 
the lampleey), a family of eela, 295. 

Murex (Let. “a ahell-fleh*’},r^resentatloaof 
tbe, 241. 

Murlcidat, a fkmilyof gaetcropodooe mollusea, 
261.< * 

Muridae (mM), the family, 733. 

Mtts riecumanui (Lat. mws a mouse, am 
deeumanua largeL tbe brown yat, 734: M. 
gigantens, ib.; M. aoessorlus (if. and mt. 
meteor a reaper), the harveat mouse, 1^; 
M. moseulue, the mouOe, ib.; M. raMm the 
black rat, ib.: M. sylvatiooa (Jf. and 
“belonging to woods”), tbe^kmj-|iiled 
field moose, ib. 
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Mnsw domtftica (Lat. the '* domestic fly**), 
188< 

SiUBoicapa atsicapilla (7At. mutea a fly, 
oajno to catch, and ** bluck«neu<UMl **), the 
fl}*- 9 utcher, SSH* M. griseola, the SMUed 
fly-c.itcher, 556-558. » ' 

MutcicapidiD and Muscicapinis (mtMCicaj>a), 
the family nnd sub-family, 556. *>* * 
Muscida (Lat. mMca a fly), a family of dip¬ 
terous insects, 188. ' 

Mask deer, 706. * 

Musk ox, 728. 

Muskrat, 763. , * ^ 

Musophaga {musa tne plantain, and Or. phago 
to feed on), tne genus, 622. 

Musophagida {mttgophaga);^th6 family, 621. 
Musquash, 735. 

Mussel, byssuB of the, 228. 

Mussels, great consumption of, 245. 

^ustela erminea (Lut. " a weasM”), the ' 
ermine or stout, 754, M. furo, the ferret, 
ib.; M. potorius {Af. and Lut. pulor a bad 
soiell), the polecat, ib.; M. vulgaris, the 
common weasel, ib. 

Mustehds the family of weasels, 754. 

Mustelus Isvis (Lut. mustela a kind of flsb, 
and " smooth’*), the smooth hound,/i species 
of shark, 350. 

Mycetes (Gr. “ bellowing ”), the howling 
monkeys, 776. 

Myeteriu (Gr. mukter the nose), the jabirus, a 
genus or storks, 460-462. 

Mycteris (Gr. mukter), a genus of horse-shoe 
bats, 778. 

Mygale (Gr. "aflelcPmouse"), the bird-spider, 
70; a genus of the Crustacea, 107 ; cephalo- 
thorax of the, 130; its anatomy, Ul. 

Mygale moschuta (Or. mtigale a shrew mouse, 
and Lat. “musky"), the desumn, or musk 
rat, 763; M. Pyrenaica, Pyrenean musk 
rat, lb. 

Myguhdffi (Gr. mygale), a family of the arach- 
nida, 141. 

Myliobutidee (myliobatU), the family, 356. 
Myliobutis aqiiila (Gr.*fn>ultao to grind, and 
Lat. batis a skats), fhe eagle rti(', 356. 
Mytodoil (Gr. mufot a mill, and odota a 
tooth), a genus of fossil edentata, 728. , f 

Myodes lemmus (Or. mm a mouse), the 
lemming, 736. ** 

MyopotomuS coypu (fjjdt mta, and potamot a 
riveri, thp coy (in rat, 733. 

Myoxide (^voxus), the family, 737. 

Myoxus avellunurius (Or. mus, and ostm 
nimble), the common dormouse, 737. 
Myriupoda (Or. myriae a ndyriad, and podea 
feet), a class of arthropods, 142; thgir orga¬ 
nisation, ib.; form two orders—the ehilo- 
** ppda and tte chilognatha, 133, 134. 
Myrmecohiides {myrmecebim), the family, 672. 
MyiroMobiua foMuatus (Or. murmex an ant, 
and him to live), the hinded aiit.eater, 672. 
Myrmeeophaga Jubata (Gr. murmex, phago 
to eat, and Lat. “maned"), t)|e gre^t ant- 
eater, 725. 

M^necophagidcs (inprmeeop&oga), the family, 

Myrmeleonirdtt (Gr. twyrmex an ant, and lean 
a lion), a family bf neuropterous inaeota, 182. 
Myrmeleo, the species, 13^ 

Myaidm, the family, 123. 

Myaly ^ulg^, repreeentation of the speciee. 


Mytilacea (Gi^ firom myt a mosele), a 

tribe of Ihc molIasSi, 245. 

Mytilus edulis (Lat. “an edible ehell-fish*’}, 
the commofi igussel, 228, 245. 

Myxine gluti|Cs.i (Or. muxa mucus, and {lat. 
gluey "4, the hug,«293. 

Myxinidalififyaijilie), tLfl family, ib. 

Mysomelinee (Or. muzo to suck, and moi. 
honey), a sub-fanuiy of honey-eaters, 501. 

H • 

Naia faaje, tBe Egyptian hooded’snake, 383. 

Naia tripudlans (Lat. “ dancing the Indian 
hooded snake, 883. 

Naididm (Or. Naiaa a nymph), the family, 97. 

Narwhal, 683. * 

Nassullna, the sub-family, 40. 

Nusua narica (Lqt. fosus the nose, and nans 
a nostril), the coati, 758. 

Natantia (Lat. natnm swimming), an order 
of the rotifera, 103; divided inio tw.> fami¬ 
lies—the polytrocha and the zygotrucha, ib. 

Natutores (Lat. “swimmers”), the order of 
swimming birds, 458. * 

Natatorial isopoda (Lat. natatores swimmers), 
include two families—the cymothoids and 
the sphsoromidffi, 120, 121. 

Natocidse, a family of gasleropodnus mollusca, 
254. 

Natter-jack toad, 866. 

Nnucierus furcatus (Gr. noueZsros a pilot, and 
Lat. “forked”), the swallow-tailed hawk, 
631. 

Nauorates diictor (Gr. “a pilot," and Lat. 
“a guide"), the pilot fish, 321. 

Nautihdm (Lat. naida a sailor), a family of 
the cephalopodous mollnsen, 266. 

Nautilus (Lat. naf<ra), the genus, 22,264,265; 
section of the, 265. 

Nazarene, 496. 

Necrophaga (Gr. luikroa the dead, and phago 
to eat), a tribe of coleopterous insects, 223. 

Neoiarinia Asiutica (Or. “nectar"), a spe¬ 
cies of sun-bird, 596; N. lotenia, ib. 

Nematelniia (Or. “ round worms"), a class of 
the vermes, 86, 90; form three distinct 
orders-the acanthooephala, the gordiacea, 
and nematoids, 90. 

Nematoidca (>'r. nema a filament, and etdos 
resemblance to), an order of parasitioworms, 
91. i 

Nematus grossularis, a species of hymenop- 
, terous insects, 204. 

Nemertidm (Or. “ribbon-worms"), an order 
of “ flui-worms,” 90. 

Nemestrina InngirostrJa* (Or. JIT. and Lat* 
“ long-beaked"), a species of dipterous in¬ 
sects, 191. ^ 

Nemnoera (Or.,nema, and Herat a bom), a 
sub-order of dipterous Insects, 181,193. 

Neophron perenopterus (Or. neat recent, 
phrott and pe$-knos black, and pteron p wing), 
the Kgyplian vulture, 646. 

IltMtTagus spinlgera (Gr. neo* tender, tragot 
a goat, and l.at. “ spiue-beaiing *’), a spe¬ 
cies of antelope, 716. 

Nepina (Lat^nejm a seorpion), a fandly of 
hemipterous inseotlf. 166. 
f. Nona clnerea [If. ana eitmrea ash-eoloored), 
tne species, 166. 

Nereidm Strem JlTcreto a eea^ymph), the 
famUy, 100. . , 
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V Wthespgciw, 100, 

NerindsB^ a family of gaisteropodous mollu 
2o9« 


mollusca, 


Nerits polita (JVr, and Lat. smoothed!, 
the species, 259. ^ ** 

iSwof insects, 

• of a Bepia, !?>, o^ihe molluBca, Ifi; 

* of the radiata, 42; ot the crab, 108 . * 

Neuruptera (Ur. neura nerves, and ptera 
wings), an order, of insecta, IM* their 
sti-uoture, 177, 184, JT ^ 

Nightingale, 678 ; Indian, ib. m 
Noctiluca (Lat. noctts of the n]|^t, and lux 
phospboiescence of the, 42. 

Noctuina ( I.at. noctu by night), a tnbeOof 
nocturnal lepidoptera, 197. * 

Noctule, 767. • 

Nodosar a (Lat. nodus a knot), Ahell of the, 22, 
Momuds the cuckoo beet, 211. 

Notacantha (Ur. nolos the back, and akantha 
a spine), a family of dipterous insects, 190. 
Nutiicaiithidm (notacanthus)^ the faiiiily, 323. 
Notacanthus iiasus (Gr. notos the bark, nkn/i. 
tka a spine, and Lat. the nose ’'), a 
' species of fish, ib. 

Nothos>iuiidse (Ur notluis spurious, and sauros 
a liaard), a family of extinct reptiles, 401. 
Notidanide, a faintly of sharks, 360. 
NotodclpliysoTlfLia (Gr. notos the back,<fe(pAu8 
a womb, and Lat. *'egg-bearing”), a spe¬ 
cies ut tree frog, 369. 

Notonecta, the genus, 166. 

Notonectida (Or. nolos, and nektos swimming), 
'■<' a fdmily ot hemipterous insects, 166. 
Notorms (Gr. notos southern, and omis a 
'bird), a species of rail, 463. * 

Nuctftaga caryucutactes (Lat. and Gr. “nut¬ 
cracker ”), the nutcracker, 527. 
Nudibrunchtata (Lat. nudus naked, and hran~ 
chiee gills), a group of gasteropoduus mol- 
lusca, 256, 257. 

Nuinenius urquatus (Gr. noumenia the new 
moon, and Lat. “arched”), the curlew, 

456, 

Numida meleagris (Lat. “African,” and a 
*' guinea ben ”), the guinea fowl, 480. 
NnmmuUtee (Lat. nwmmus money), shells of 
the, 43. 

Nutcracker, 5S7. 

Nuthatches, 587. 

NuUweevil, the, 217, 218. 

NycteribiidoD (Gr. nykterU a bat, and bios 
life), a family of dipterous inserts (baUlioe), 
187. 

NycClbius Jamaicensis (Gr. nux night, and 
itoii to live), the pokoo, a species of goat¬ 
sucker, 616. ^ 

Nyottwbidm (Gr. nne, and kebos a kind of 
monaei), the loris or slow lemurs, 773. 
Nyctiourax Garden! (Gr. .nwf, and koras a 
raven), the night heroa, 462. 
e* Nyl ghau, 714. 

Nymphdnide, a family of the arachnida, 123. 
Nympbon grosslpes, tiie genus, 132. ^ 


a! 


Oak-lappet moth, the, 19B. • 

Oak-leaves, gulls and spangles of the. 206,208, 
Oceania episcopalis (Gr. okoanos the ocean, 
■ and Lat. “episcopal”), representation of 
' the, 72. * 

Oeeaniwostona, margin of the, 45,65. 
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Ooennida, the family, 72. 

Ocelli (ijf t. “ littl^yee”) of disoophono, 65 
Octoiiodiasi ^r. octo eight, oud poitss lect), a 
sfamily of cephalopodoos molluswu 268. 
Oato^os hawaiensls, representation of the 
species, 227. 

OctopgsoiitlKurls, a species of oouipodida>,268. 
OcypoillilBS (Or okus swift, unci podes ftwt), a 

* famil> of tne decapod orustaoea, 120. * 

KMuntophorinie (Or. a^us a tooth, iind pkero 

to bear), a sub-family of the grouse, 481. 
CBdicnemlnm (oidiertenow), a sub*taiiiil,r, 168. . 

CEdiciienius crepitans (Or. otdoo to swell, 
kneme the leg, and Isit. “noisy”), the 
comiiKm thick-knee, 468. 

Oestridie (Lat. atants the gad-fly), a fkroily of 
dipterous insects, 188. 

Oestrus bovis (0. and Lat bos an ox), a s|>eoles 
ot dipterous insects, 188. 

Oil-birds, 615. * 

Omnivores ((.at. omnis all, voro to eat), a 
group of birds, 620, 523. 

Oneidildie, a family of the gssteropodous mol- * 
lusco, 262. 

Oncidium, the genus, ih. 

Oiidatni, 735. 

Onlsi'idifl (Lat. onUetis a wood-louse), a family 
of the in}ria)iO'lu, 128, 142. 

Omscus, the genus, 120, 121. 

Onycaotcuthts (Gr. onyx a claw), pen of the, 
267. 

Opah, 320. 

OpalmidiD (Tjit. opalus oual), family of the, 34 
OpciubillH, 460-462. ^ 

Opercuintrd pulinonifera, oonsisting of one 
family, the ciclostoinidca, 262. 

Ope ’'‘ufum of the gusteropuds, 244. 

Opbidiu (Gr. opAis a suuke), an ordc* of rep¬ 
tiles, 3/6. • 

Opliiiliulie (Gr. opAti), a family of osseous 
fishes, 305. 

Ophiudi's (Gr. “ snakc-Ukt '*), a genus of 
hriirds, 391. 

Ophtsaurus vcntralis (tlr. onhis, and snurns a 
lizaid), the glam snake, lUBpeoies of llxard, 
3ti2. 

pOphiuridm (Or. aphis a snake, and aura a 
tail), family of the, 82. 

Ophrydtum (Gm ophrys an eye-losh), the 
genus, Srt; O. versutii^ rcpreseiftation of. ib. 

I Opiotliobraiicbiuta (Gr. opisfhos bcliiii|l. and 
branrhuB gills), a sub-order ofgjrisleruiKi- 
douH inollusca, 250, 257. 

OpisthucomidBB (oplsthocomus), the familyi 
4’2. • 

Optsihocnmus erlststus (Or. opisthos behind, 
‘home Presses, and Lat. “erested”), the 
houuin, a species of bird, 422. • 

Opossums, 670. • 

Opossum shiimps, 12$. 

Orang outan, 777. 

Orders, constituted of diATerent tribes, families, 
genera, and species, 11. 

OreoicI cristuta (Or. oreios mountain, and 
La*, “crestqd”) aspee'esofshrike, 550. 
OreotragttS (Gr. oreios mountain, jind tragos a 

* goat), a genus ot .inteloiies, 715. 

Oreotrochllus (Or. oretos, an I troehUus a 

btnl), a ge ns of bumming bii ds, 504« 
Organic life, lowest funetionHof, II. 

Orib.itidBi (Or. oreibntss rooiintam-rang^g), 
a faiirily of the ncatina, 185. # fl 

Orh^ orchard, 536; Baliimoie, ib. 
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Oriollnn [ortolus), the BUb>fniilly, M3; O. 

I ttlbulH, the golden oriole, ib.; 0. liiisdoo, 
be golden oriole of Indifi, 564; Ofmehiao* 
cephalut) (Gr. meka blad(, and kqihale^fk 
head), the blaok^headed oiiole, 564. t' 
Oiiiithorhynobids (Omithorynehut), the fa¬ 
mily, 661. , 

Orniuiovbynchoa paradoniM (Or. emu a bird, 
and rAuncAoaabwk, Lot. ** a parado:a'’),the < 
duck-billed animal, 661. < 

Orocetes (Gr. oros a mountain), a genus or 
thrushes, 568. . i 

Ortbagoriscus mole,, the sunflsh, 888 ; 0. ob- 
Idngue, the oblong sunflsh, ib. 

Ortbopiera (Or. orthoa strtdght, and piera 
wings), an order of inseotc, 163. 

Orthotomus (Gr. *' divi^ng eTeuly”), a genus 
of warblers, 688. * 

Ortolan, 543. 

Onyx CollfomicuB (Gr. ortix a quail), the 
rallfurniati quail. 481; 0. Virginianus, the 
Virginian quail, ib. 

, OrjotrropuH capensis (Or. erwao to dig, and 
pous a loot), the ground-pig of the Cape, 726. 
Oryx-iiapomuculata (Gr. omc an oryx, and 
■ Lnt naaus the noso, nUuulata spotted), the 
udiinx antelope, 717. C 

Oryzonll^ oryzivora (Or. or«sa rice, omit a 
bird, and Lat. “rice-eating”), the Java 
sparrow, 643. 

Osmej us epirlanus, the smelt, 802. 
Osphroinenus olfax (Or. “ scented,” and Lat. 
eifacio to smell), the gouraml, a Chinese 
fish, 325. * 

Osptev, 638, 639. 

Osseous, or bony fishes, 293. 

Ossifragus giganteus (Lat. “bone-breaker*’), 
the giant petrel, 489. 

Ostraciun (Gr. oairtuton a shell), the ooffer- 
flsh, :i32. 

Ostrs) oda (Gr. eatrokm a shell), an order of 
the Crustacea, 115. 

Ostrea edulis, the common eatable oyster, 243; 
0. cnstiugalli, the cack’s-oomb oyster, ib. 

• Ostrich, 472. , 

Otaria jubata (Or. otaroa baring 6ars, and Lat. 
” muiieil”), the sea lion, 748; O. uraina, the^ 
sea bear, tb. 

c Otididm (oiu), the family. 4f8. 

Otinm sub-family, 020. 

Otis tiirda (Gr. oHa a bustard, and Lat. 
** elo<t.'”X tne great bustard, 469 ; 0. tetrax, 
the liitld’bwstard, 468, 469. 

Otocoiis alpestns, the shore lark, 545. 

'' Otoeyon Luandii (Or. otu qn ear, and laton a 
dog), a species of dog, 748.' 

Otolionus (Gr. eua an ear, and Itkamt a Dsn), 
a genus of quadrumana, 778. 
iitolitic vesis^ (Gr. otos of the ear, and Kthoa 
a Bton(‘). 74. 

Otters, 755. 

Ottts brachyotus (Or. ous an ear, and Wachua 
short), the short-eared owl, 620 ; 0. toI- 
garis, the long-eared owl, ib. e ' 
Ourax paUxL 492. 

Ouzel, ring, 566, S07; water, 569. 

Oven-birds,«69u. 

Ovibos moBObatuB (evil a sheep, 5os an oxt 
and Lat. ** musky*'), the musk ox, 728. 
Ovls tftgali (Let. oeif a Sheep), the atgitiU. 721; 
O. aries (G. and Lat. ** a ram*’), the sheep, 
7!^: O.amontana, the big-hom, 721; 0. 
miiumo^ the mounBon, 720. 


Owl, bam,' 6)9; bun^laing, 624; eagle, 621; 
eared, 620; hawx, 622; hooting, 620; 
horned, 621; screech, 619; snowy, 623. 
Owlets, 621. > 

Oh 721; rau^723. , 

Oxpeeker^32f «' 

OxyuriB (Or. oie^/ sharp, and ovru the tail), 
*ine thread worm, 42. 

Oxyrhyncha (Gr. oaya, andrAyncAos a snout), 
a faiitiljr ot the decapod erustafea, 126. 
OxysM’.oa (Gr. oxau, and stoma, '((he mouth], a 
family of the decapod Crustacea, 127. 
Oysters, 243,j.« 

Oyster-catcher, 465, 466. 


Pachycephallnie (Or. paehva thick, AepAato 
the head), a sul^faliuly of chatterers, 656. 
Fachydermata (Gr. paehva, and dervia the 
skin), an order of mammaiia, 674,68^. 

Fachyglosser (Gr. paehva, and yloaaa the 
tongue), a group of lizards, 389, 394. 

Faco, or alpaca, 706. ^ 

Fogophila ebumea (Gr. pagoa ice, and phth o to 
love, and Lat. “of ivory ”), the ivory gull, 
469. 

Fagrus vulgaris (Lat. pagrva the name of a 
fish). 317. 

Fagurids (Lat. pagvrua a crab), a family of 
Crustacea, 135. 

Fainted lady butterfly, 102. 

Falasonlscldffi (Gr. pnlaioa ancient, and Lat. 
oniaeua a wood-louse}, afamily of fossil ganoid 
fishes, 340. 

Falmornls Alexandri (Or. palaica, and emia a 
bird), the Alexandrine parakeet, 516; 

Palteomis Barrabandi, fiarrabanid’s parakeet, 
610. 

PaliBomis torquatus (P. and Lat. ** collared”), 
the rose-ringed parakeet^ 516. 

Pulseosauridee (Gr. palatoa, and aauroa, a 
lizard), a family of fosail lizards, 399. 
Palneotberium (Gr. palatoa, and ther a wild 
beast), a genus of fossil pach} dermata, 660. 
Palamedea corauta (Gr. Palamedea a proper 
name, and Lut.“ hiirned ”), a species of b|rd, 
454. 

Falamedeidm {palemcdea), the sub-fomily, ib. 
Fulinuridm (from the Trujan pilot PaKnums), 
the family, 124, 123. 

Palinurus, the spiny lobster, 106. 

Fallialine of bivalves, 241. 

Falliobrancliiata (Lat. pallium a cloak, and 
branchw gills), a clasa of the mollusca, 248; 
their structure and anatomy, ib. 

Fandion hallafitua (Gr. proper name, hala 
the oea, andad'tos au eagle), the osprry, 638, 
639. 

Pangolins, 726!' 

Panopma australis'(Gr. one of the “ Nereids’*},, 
a species of mollusca, 247. " < 

Panorpidm, a family of neuropteroifi inseotSi 
188. 

(Panorpa, the scorpion-fly, 183. 

Pantholops Hodgsonii (Ur. paa all, tholoa an 
arch, and opa the face), the ebiru antelope, 
714. V , 

PapiUonidm (Lat. papilio a butterfly), a family 
of lepidopterous insects, 201. 

PaniUo nuiehaon (Lat. “ a butterfly*'')i trans- 
formatiem of the, 155. 

Peido lettMvheea* the drill, 777. • 
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Paplo mormon, 777 . ' * 

ParAilto birds ; tw«ye thread^ 698. 
Pamduoii apoda (Ot. p<ir€uiai$(u puradwc, tfbd 
apotM looitess), tha great ./emcrdld bird of 
paradise, 629. V « 

•Paradisoa suiicrba, bird of paradm, 529. I * 
Porudiseidffl (pnrad fen), tbe ?ami», 629. 
Parakeets or parroqutis 516. ’ a 

Paramecium, J 9 . 

Parasiu (l.at. “ a parasite”), an ordet of the 
oruataeea, 112. * j 

Parasitic insects, 106 et scq. • ^ 

Purdulotis udinls (Or. piirda/eosiAe a leopard, 
and Lat. “allied”), the chatl»er, 661: P. 
punctatu8(P. and Lat. “doited”), 656. * 
Parins {pants), the sub-famUy, 574. 

Parra jaouna, 462-451. , 

Parroquets 516. 61 ><. . 

Parrots, 609, 612. ^ 

Partridge, 482 ; Guernsey, 483 ; sea, 467. 

ParuB cSBruleus (pants, and Lat. “blue”), 
the Ailue tit, 574 ; P. cristalus, the crested 
tit, 676; P. mtijoi. the great ttUmouse, 574. 
Passer domcsticus (Lat./loAirraspaiiuw), the * 
# house sparrow, 542. • 

Pdsseres (passer), an order of birds, 518. 

Pastor roseus (Lat. “a herdsman,” and 
“rose«Golourcd”), the rose-coloured pastor. 
533, 534. • 

Pastor tnslis (Lat. “ sad”), 534, 

PatellidiB (L.it. patella the knee-cap), a family 
of the gasteropodous inollusca, 258. 

Pavo enstatus (Lat. “ a peacock,” and 
' “crttlpd”), the common peacock, 480. ’ 
Pavonurfa (Lat. pavo a peacock), a genus of 
polypes, 50. • 

Pavoninee (pavo), the sub-family, ib. 

Peacock, 480. 

Peacock butterfly, representation of the, 201. 
Pearl oysters, 243, 244, 

Peccaries, 700. 

Pccton JacobpeuB, 244; P. opercularis, a spe¬ 
cies of OTsier, lb, 

Pectens, tne scallop shells, 243. 
Pectinibranchiatu, u group of gasteropodous 
mnllusca, 258. 

Pectunculus (Latpecten a comb), a bivolTe 
shell, 229. 

PediculUH tabescentium, 158. 

Pedipalpl (Lat. pedes feet, and palpo to feel), 
an order of the arachnidu, 137. 

Pelagia (Lat. ps/npiM the sea), representation 
of the, 43; P. cyanclla (P. and Lat. eyanus 
a blue flower), the species, 73; F. n>ictiluca 
(P.' and noctiluca light ol the niglit), the 
species, 66; P. pamipyra (P. and Or, pnno. 
pyra “aU Are”), rt,^’C'*cnt.ition of the, 70. 
Pelccanidse (pelecanits),X\ie f.unily, 434. , 

Peledniiie, ttie sub-fainlly, 43-1, 435. 

Pelecuntm onoerotalus (Or. pdekas a pelican, 
and ** braying like an os-s”), the pelican, 
434. . ^ ^ 

Pelias jierus (Qr. pelios livid), the common 
viper, 881. 

Penelope (Or. proper name), a genus mf 
eurassowH, 493. 

Penguins, 329. , t .i 

Pennatulidm (Lat. peona a pqp)f the family, 
35 ^ 

Pennatula (Lat. “sea-pen”), the genus, 55;a 
P. ph .sphorea (P. and Lat. “ phosphoric”), 
beautiful colours of the, ib. 0 
PentaQiera (Or. pents toe, and mera 
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a eeeUoiD of colroptqpne inseote, 
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rcraeyoi^(Or 4 psrgtl^poaeh, and Isian adog), 
a genus of marsupial mammalia, 678. 
F^rmeles logotis ‘(Or. p*ra, nutss a bad- 
ger,slapM a hare, and oiu au eir), the 
Hwan Kiver rabbit, 670. 

PeraiiseAlsB (Peramstsa), the Ikmlly, 669. 

Peroa fluviatilis (Lat. “aperch,” and “of a 
liver”), the common perch, 814, ' 

^erch, 314; elunbuig,.a24. 825. 

PeroidiB (fyrta), the family, 318. 

PerdieinR) (perdiP), tills snb-lhmilr, 472. 

Perdu olnerea ttat. *'*a partridge,” and 
“ gr*l”), the gray partridge, 472, 478. 
PerdlxTUbra (^t. “red”), the Uuerneey 
partridge, 483. 

PeridinidsD, the family, 34. 

Peridinium, the genus, 34. 

Peripatus (Or. peri about, and patao to walk^ 
a genus of annelliios, tUO. 

Perlsoreus Cauadensis (Ur. peri about, and 
sonm a heap), the Canada jay, 524. 

Pcrlidm, a family of neuropteruus insects, ' 
179, 

Pcrla bicaudata (P. and Toit. “ double-tailed”), 

11 spode^ of neuropterous insects, 180. 

Fernis fpirorus, the honey buzaard, 642; P. 
crlstiita, 649. 

Ferophora, representation of the, 236 . 
Pctuurussciureus (Or. flying through 

the air, und Lai. “like a squirrel''}, tlw 
flying plialanger, 649. 

Petiolata (Ur. pettolas ^ foot-stalk), a sob- 
order of hyinenopteroos insuctn, 205. 

Petrels, 440, 411, 

Petrocinola (Ur. petros stone, and einclus an 
ouzel), ti genus of tbruMhes, 568. 

Petrogalo (Qr. petros, gate a oat), u genus of 
kangaroos, 666 . 

Potrumyzonidn (petromyaon), the family,298. 
PoCroroyzon fluviutilie (Or. petros, imiso to 
suck, and Lat. “inhabiting riveis”), the 
river lamprey, 29^ P. inarinus, the sea 
lamprey, ib. 

Tezoporlatoipezoponts), the parakeets, a euh- 
faiiiily of parrots, 516. 

8 PezoporuB forinusus (Or. pnos on foot, poreus 
to march, and Lat. “ beautiful”), tlw ground 
parakeet, 516.* ^ ' 

Phacochcenis (Or. phakoe a warC txaiA chorie 
a pig), a genua or swine, 694. « a 
Phaethornia (Or. phafton spUndid,* and 
omis a Mrd), a genus of humming bird, 604. 
Phae'toniac (pMXton, proper name), • the 
tropic birds, 4*8. 

Pbulitc’gioorux oarbo (Or. pHatakros bald, and 
korax a raven), the cormorant, <435; P. 
(inensia (P, and Lat.ofaClnna”), tA 
flailing cormorant, ib. 

Pbalangers, 068; it^p, 669. 

PhulanfddsB (Lat. ** a gilder”), a 

family of toe arachnlda, 186. 
Pbala«pstacavifroiui‘(Or.pAa5iingeiitbe joints 
of the fingerf, and tAt. ** hollow forehead”), 
a specieft of phatenger, 669; P. vulpina, the 
vnlplne phalanger, ib. • 

PhalanuMdidv (phalangiata), the family, 666. 
Pbalangium, the genus, ib. 

PhidoropiiMe {Gr, pkaUtra an ornament, nnd 
poua the.lbQt), the pbalaropea, a eub-fiimil^ 
of the snipes, 455. 0 _ a 

Pharyngognatha (Or. phanmat ine gnneff aart 
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mathoi a jr.w^ a sub-order of osseous fishes, 
SOS. 

;*baHcogaIe {Ov^phcLskolovix pou^.hi mid gale a 
cat), a genus o\ marsupmiSi 678. ^ 

Phasc'olgrctos oinereus (Gr. phaeJcolo^r.Rnd 
arctos u bear - and Lat, ** gray*’), the^oala, 
a species of pKulanger, 669. . 

PhascolomydeB {phascolomya)^ theflmi^, 665. 

Phuscolomys fiMor (Gr. phaakolon, mus 
mouse; and liSt. digger’’), the wombat,. 
665. 

PbasiunidfQ and pbasioninm {phaaianua)^ the 


fimiiy and sub-family, 46^ and 487. 

Pbasiaiius colchicus (Lut. *Hhe colohian phea¬ 
sant”), the pheasant. 487; P. nycthemerus 
(Gr. “ night and day”), tbe siWer pheasant, 
489; P. pictus (Lat. ” painted”), the golden 
pheasant, 488; P* torquatus (i-at. “col¬ 
lared”), the ringed pheasant, ib. 

Pbasinina (Gr.'jtiAosm0 a phantom), a tribe of 
orthopterous insects, 172. 

Pheasant, American, 478; Australian, 491; 
wood, 586. 

Pheasants, 484. 

Phi Im ter us socius (Gr. phileo to love, and aites 
a companion; and Lat. “ sociable”), the 
social grosbeak, 548. r 

Philh>dridm (Gr. phileo to love, and hydor 
water), a tribe of coleopterous insects, 223. 

Philomela luscinia (Lat. “the nightingale”), 
the nightingale, 580. 

. PhilornuchuB pu^tAX (Gr. phileo to love, 
maehe a battle; and Lat. “pugnacious”), 
the I ufF, 456. f 

Philoptendfc (Or,/»At7eoand ptenon the wing), 
a family of the order mallophaga, 159. 

Phlmothnps, representation of the, 168. 

Pnoca barbata (Lat. phoca a seal, and 
“ bearded ”), the great seal, 74?; P. cuspica, 
the Caspian seal, ib.; P. groDnlundioa. the 
harp seal, ib.; P. vituling (Lut. “ like a 
calf”), the common seal, 741. ^ 

PhticeOTia communis (Gr. phokainn a porpoise), 
the common porpoia\ 662; F. leuoas (Gr. 
leucoa white), the beluga, 688; P. mehis 

i Gr. “black”;, the round-beaded porpoise, 
82; P. orca (Lat area a species of oeto- 
oean), the grampus, 683. 

; PhocidcB ( phooa)^ the family,^741. 
PhcBnicopteii^inm (phwnieopt^raa]f the sub- 
f'umily, 448. 

PhoindcCptaruB ohilensis (Gr. phoinix red, and 
pteron a <wing), the Chilian flamingo, 450; 
F. luber (Lat. “red”), the flamingo, 449, 
430. 

PhoLidacea (Gr. pholaa lurking In a hole), a 
tribe o! the mollusca, 247. ( 

Sinlades (Or. pholaa)^ a fainily|of bivalve mol- 
luscii, 210. t 

Fhotadom 3 'a alba (P. and Lat. “white”), a 
speoies of moilusoa, 240. 

Phoidus budius (Gr.pholia a scale, and Lat. 

“ bay”), « species of owl, 619. 
Phosphorescence of the radiata, 42. < 

Fhryganeidce, a family of neuropterous in- 
seeui, 184. 

Phryganea gfnndis, a species of neuropterous 
insects, 184, 

Pbrynus reniformis (Gr. phfynoa a spider, and 
Lut. “ kidiie>*-tormed ”), the speoies, 138. 
Phthiriosis (Gr. phtheir a louse), a disease, 

^ m 

Phy< 


V ji^istoUe, SU. 


Phycis fureatus (Latii|pAycts a species of fish, 
^nd Lut. “lorked ”), the forked hake, 306. 
PhyllidideDr (Gr. phyUon a leaf), a family of 
jgasleropodoig^Tnoriusca, 256, 

Puylliida) phyilon)^ a tribe of orthopte- 
iWs m^ct8,^l4 3; siocifolium (P. uAd’ 
Lat. “ dry-leav<fd ”), ib, 

P^’ylLophaga (Or- pnyllon, and phago to eatj, 
a family of hymenoptei ous inseciH, 20 L 
Philloiiodii (Gr. phyllon^ ,i(uid pvdea feci), an 
orde^ of the Crustacea, 115; divided into 
two families—the apodidm and the branchi- 
• podidee, llr, 116. 

rhyllusomicfee. (Gr. phyUon^ and soma the 
Irxly^), family of the, 123. • 

Phyllostomat pcctrum (G**. phullaa a leaf, and 
atomU^ the mowth), the vampire hat, 768. 
Phyllost()iiiidcee(;'5v//o5fomez), the family, 768. 
Phy6alidm'(Gr. phystriXi buable), the family, 81. 
Fhys iha Ailantica (P. and Lat. “ belonging to 
the Atlantic”), u species of radiated animals, 
76. 

Fljysetcr macrocephalus (Gr. and Lat. “ a 
species of a hale,” and Gr. “ large-headed”L 
the sperm whale, or cachalot, 681; F. tursio 
(Lat. tursio a dolpiim), the high-flnncd 
cachalot, ib. 

Physograda ifix.physa)^ an order of radiated 
animals, 85. 

Pbysopoda (Gr. physa a bladder, and podea 
leet), an order of insccta, 167 ; their struc¬ 
ture and habits, ib.; divided into two 
tribes—the tiibulifera and the terebrantiu, 
ib. 

Physostomata (fir. phusa a bladder, and stoma 
the m*5uth), a sub-order of osseons flbhcs, 
295. 

Phytophaga (Gr. phiftos a plant, and phago to 
eat), a tribe of coleopterous insects, 216. 
Phytophthyna' (Gr. phyioa^ and phtheir a 
louse), a tribe of the sub-order homoptera, 
162. 

Phytotoma rara (Gr. phuton a plant, tenmo to 
cut, and rara native name), a species of 
flnch, 548. 

Phytotominm [phytotoma)^ the sub-family, 
548. 

Pica caudata (Lat. pica a magpie, and 
“ tailed ”), the magpie, 527. 

Picathartes gymnooephalus (pirn and ca- 
thartea; Gr. ytimnos nuked, and kephale the 
head), a species of crow, 528 
Picidmund PiomiB [picus)^ the family and sub¬ 
family, 505, 507. 

Piculets, 509. 

Picumninm (pfeus), ^ho sub-fumily of the 
• piculets, 509. 

Pious martiuB (Lat. pieus a woodpeokerff the 
great black woodpecker, 505 ; P. principalis 
(Lot. “ chief the lvor 3 *-billed woodpecker, 
-500 ; P. robustUB (Lat. “robust”), 506. 
Pigeons, 493-497; crowned, ib.; domestic, 
498; ground, 497 ; tree, 497, 500. 

Pike, 302. 

Richard, 298. 

Pinioola enuoleator (Lat. jstfitis a pine, eoto to 
inhabit, and emielso to pick out kernels), 
the pine buFflnoh, S46. 

Pinna, the, 227 ; byssus of the, 228. 
i pinnatipedes (Lut. pinnaius winged, and pea a 
foot), a group of birds, 453, 455. 

ainl j>cdss feet), 

an orwr of mammalia, 740. o 
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Pinnotheres, a genus decapod crustaccaDs. 

129. • 

Pintado, 486. * 

Piophila casei (Or. pios rat,,B^ p\ilos a loTer • 
Lat. catetis a cheese), a speNas of diptcAus 
insects, 189. • * j *• 

Pipa Americana, tbfcVuriwm toaJ, 365. 

•PipKlffi [pipa], the 365, 9 

ripiaticlle, 766. 

Pipits, 544, 573. • 

PiprmoD, the matfaklnB, a Bub-famMiw)f chal- 
tersrs, 554. * 

Pirena, representation of the, 

Fiscicola iLat. a fish, ^id colo to in¬ 
habit), the a^nus, 96. \ 

Pisces, or Ashes, a.cliss of VMtebrata, 282 • 

; their skeleton, 282; tins, '|G; sc.iles, 286; 

! nervous system and sense*.,^87 ; alimontary 
I organs, 288; respirT^iop^md ciiculatiou, 
289; reproduction, 290. 

I Pitta nipalensis, a species of ant thrush, 509, 

I PlactVitana, or pKicental maimnaliu, 659, 673. 

I Plagiostomata (Gr. plagios transverse, and^ 

I gtoma tiio mouth), a sub-order of carti- 

I laginous Ashes, 347. * 

i Plaice, 307. 

I Plantuin-eaters, 521, 522. 

i Planarida (Lat. planus Aat), paragitio worms, 

^ 89. ® 

I Planipennla (Lat, planus^ andpenna a wing), 

I a sub-order of neuropterous insects, 182. 

I Plant-lice, 162. 

I Plantigrada (Lat. planta the sole of the foot, 

\ and gradio to walk), a section of the car- 
I nivorous niaininalia, 745, 755. 
i Platalea ajuja (lait. “a siioonbifl”), the 

roseate spqpnbfll, 459; P. leucorodia (Gr. 

I leucos white, and thodon a rose), the 
j common spoonbill, 459. 

I Plataleinm (platalea)^ the sub-family, 459. 

I Platanista gangetica (1 at. platamsth the gan- 

\ getio dolphin), the ganeetic dolphin. 684. 

I Piatessa Aeaus (Lut piatessa a flat tlsh), the 
j Aounder, 307; P. vulgaris, the curoinon 

^ plaice, 307, « 

{ PLatyceios dama (Gr. platus Aat, and keras a 
horn; Lat. “a fallow deer*’), the fallow 
deer, 709. 

Platydactylus murahs dactulon a 

toe; mural ’*), the wall gecko, r94 
Platyelmia fGr. Aat worms'*], a class of the 
vermes, 86; their organization and natural 
! history, ib. 

Platyrrhinae (Gr. platus, and thin the nose), 
the American group of monkeys, 774. 

Plover, great, 463. - 

Plovers, 465, 468. ^ k 

Plectfus aurituB (Gr. pfefcotofold, and ous the 
ear; Lat. “ eared**}, the long-earcd bat, 766. 
Pleotognatha Gr. plektos unfted, and gnaihot 
a Jaw), a sub-order of osseous fl4bcs, 331. 
Pleotrophancs (Gr.pfsfc/nmaspur, and phaino 
to dieplay), a genus of buntings, 544, 
Plesiosaurid* ((jr. plesios neighbouring, ^d 
iauros a lizard), a family of extinct rt^tillf, 

Flestiodon laticeps (Gr. plesso to terrify, and 
odo^is a tooth; Lat.,*‘bro,M-headea *), a^ 
species of lizard, 491. 

PleuroneotidsD (Gr, pleuroft the side, and ntkcr 
to swim), the family of the Aat-Ashes, 807. 
PleurobranchidaBf a lamilf of goteropodous 
moUusca, 256, 


Ploceinui (ploceiM], the sub-family, 558. 
rioceus penAiUs phko to weave, and Lat, 

“ pendent^*}, vK{wctes of weaver bird, 538. 
Ploteres (Gr. phtos sailing), a tribe of hemip. 
tjrous losecu, 166. 

Plotfbm (Or. plotm swimming), the darters, a 
Bub-biiilly of swimming birds, 437 . 
PluiAsWoths, 195. 

Plusia, a genus of IcpLdoptcrous inscots, t96. • 
Pochards, 443. 

Podnger (Lat. “goaty*’), a genus of goat* 
suckers, 615. 

Podagciincp [po9aat^, tJic sub-family, 615. ' 

Podai gus Ciivien ((Ir. swift-footed), 

a spjcies of goauuckcr, 316; P. humeralls 
(Lat. Aumfrunahesliouldor), lb. 

Podiceps minor, the little grebe, 452, * 
Podiciplna) (podmps), the sub-family, 433 . 
Podophlhulmaca (tJr./lodes feet, and upthaU 
mos .in eye], a sub-cluss of the Crustacea, 
no, 121 ; organization of the, 121 . 
Podophthuimus, the long-stolkod crab, 105. 
129, 

Pudosomata (Gr podss, and soma the bodv), an 
Older of the aruchttida, 135; natural history 
ol the. tb. 

Podui^j) (Gr. podcs, and oura a tall), a family 
ol the order thysanura, 159. 

Poduru, the gciius, 150. 

I'oe bird, 591. 

PccciliiduD (Gr. poikilos coloured), a family of 
H'^hes, 364. 

Poephagus gruniiens (Gr. poii! and pkago to 
cut, and Lul. ^'gruniikg ”), the ynk, 723. 
Pogonornis ciiicta (Gr. pogon the beard, and 
ornts a bird, and Lut. “girt**), a species of 
honey-eater, 5914 
Polecat, 754, 

Pi)lyboi’ina 9 (/’c/v 6 ''rui], the suh-familyi 013. 
Polyborus brusitiensis (Gr. polu very, and 
60 m greedy), a species of hawk. 64S, 
Polydesmidm (Gr. polys many, and drtme a 
bundle), a family of the class myrlapoda, 144. 
PolydoHinus cumplunstus (P, and LaI. *^Aat- 
tened”), refiresentaUonj»f the, 144. 
Polygastridi (Gr. polys, and gasier belly), a 
cl.iHH of infusoria, 83. 

Polymerosoniata (Or. polys many, mtra divl- 
siohs, »nd soma the liody), an order of the $ 
ar.ichnlda, 137. • 

Polyoinmati (Or. polys many, and ommata 
eves), a family onepidopreroussinsM'^, 202. 
Polyophthninildm [Gr. polys, anA ophthalmoi 
eyes), the family, lOL , 

Polyphenms sti{^norum, the species, 115.* 

Polypi (Gr. polys, and podes feet), a class of ^ 
the iadiatu, 42; their natural ntitory and 
habits, 43. 4 

Polypidom (Or. “the house of 4be polypus'*), 
growth of the, 45, 58. 

Polypleotron blcalcaratus (Gr. polus several, 
and phktron a spur, and lat. “two^ 
spurred **), a specUa of pheasant, 401. 
Polyi^erid® [potyptsrus), the family, 336. 
Polypterus blohir (Or, polus and ptsron a nn)| 
aspecki of ganoid Ash, 339; P. senegalus, 

Polystomlda (Or. polys, and stomata iiiottnui]i 
pamshie worms, 89. 

Polystomellfl, shell of the, 32. 

Polythalamiu (Gr. polys, and thalamos a bed), 
the second oider of the rhlzop^a, 
great profualoni lb* 



IITOEX, 


Polytrocha (^r. polyi^ and troohoi wheels], the 
family, loal , ^ 

PolyiLerndm, a family of clcus nmiapoda, 
144. 

.Polyxenus lafturus, the species, 145. * 

Pomueentridffi {Qr. poma a cover, and kmtron 
a spine), a family of Ashes, 809. 

Pontiu brasHicco (Gr. Pontia a namc^tff ITenus, 
and bras^tca a cabbage), the cabbage butter¬ 
fly, 201. 

Porocllanidie, a family of Crustacea, 125. ^ 

Porcupines, 732. 

Porifora (Lat. porws a ^ore,«and/ero to bear), 
the second class of the protozoa, 23; natural 
history of the, ib. 

Porpita {Qr.pojpe the ring ^ a shield), a spe¬ 
cies, of the siiihonophora, 85. 

Porpoise, 682 ; round hei.ded, ib. 

Portax plcta (Gr. poriaz a young cow, and , 
. Lat. “painted”), thenyl ghau, 714. 
PotamoehCDruB (Gr. potamos a river, and 
ohotros H pig), a genus of hogs, 692. 

“ Poulpe,” the, 368, 

' Prairie dog, 739, 

Pratincoles, 466, 467. 

Prawn, representation of the, 122. 

Prlniu, a genus of warblers, 583. , 

Pristis antiquorum (Lat. “ the sawAsn of the 
ancients”), the saw Ash, 353. 

Procellaria pelagiOii procella vl tempest, 
and pelagioa oceanic), the common petrel, 
441, 

Procellaridm, and Frocellarlnm (proeeffarta), 
the family and sub/amily, 440, 441, 

Prochilus labiatus (Gr. pro forward, and 
cheilos a lip, and Lat. “lipped”), the Jungle 
bear, 758. 

ProctotrupidsD (Gr, proktos the anus, and 
trupes a hole), a family of hygienoptcrous 
insects, 207. 

Procyon lotor(LBt. proevon the lesser dog star, 
and lotortL washer), the racoon, 758. 

Progne purpurea (Gr. Prognh proper name, 
and Lat. “purple”)^, the purple martin, 
560, 609. 

PromcropidiB, and* promeropinsef the family 
and sub-f<«inily of sun birds, 505. 

Prongbuck, 718. 

ProsimifB (Gr. vro before, andsimiat the apes], 

^ a section of, the quadrumana, 772. 
Prosobranchiata (Gr. proso anterior, and 
a suUorder of gasteropodous 

monaBoa,«25f. 

ProBthemaderaNov£BZelandi8B (Gr. prosthema 
* an appendage, and dere the neck], the poe 
bird, 591. 

Protean animalonles, their voracity, 2r« 
Proteidffi (from the mythological gpa Proteus). 
*\he family, ^0, 8G2. 

Proteles liamdii, the earth wolf of the Cape, 
752. 

Proteus anguinus {Proteus a marine deity, and 
Lat. “snake^ike*), the proteus, 362. 
Prothorax (Gr. profos the first, and thorax”), 
of insects, 

'Protozoa {Qt. prota the first, and gau life), 
tlie lowest division of the animal kingdom, 
11, 12; general obaracteristies of the, 12; 
destitute of nervous and vascular systems, 
19; \toer propiigated, ib. 

Fsammobia {psammoe sand, and oios life), a 
aof n^dlusca, 229. 

sclnous (Gr. peummos and 


eauros q lizard, Lat. “ the skink”), a 
species of Kzard, 394. 

Fifammoryytulro (Gr. paammos sand, and 
arusso to di^,r;lie family of sand-ruts, 735. 
f^eudopusP^aM] (Gr. false, and poiis 

fa foot, aim honour of Pallas, d 

RussmrAiaturaPut). a species of lizanl, 392. 

Ik cudototramera (Gr. pseudoa false, tettar^ss 
four, and m'era divisions), a section of Icpi- 
(loptarous insects, 216. 

F8lttaq)'i% Quianensis [psntacm^ parrot, and 
ara amhqQ^w), the Guiana parnlquet, 515. 
PsittrLcidee {petUacm), the family ol ihc parrots, 
509. ^ , 

Psy^.acinoe, the sub-family, 512. 

PsittacuB unrjzonicuH (Gy psUtakos apixrTOi)f 
the acnazonujiApurrot, 513. 

PsittacuK eryt^/acuH (P. and Gr. eruthaino to 
redden), the gp.vy gjirrot, 512. 

Psocidee, a family of neuropterous insects, 179. 
Psopinu crepitans ((3 r. psopheo to make a noise, 
and I/at. “noisy *»), the trumpeter, 4!/b. 
Psophinse (psophia), the suh-family, 470. 
Psychidtc (Gr. a buttcifiy), a tribe of 

lepidopterous iusects, 200. 

Ptarmigan, 479. 

Pteraclis (Gr. pteron a fin), a genus of fishes, 
822, 

Pterichthys (Gr. pteron a wing, und ichthus a 
fish), a remarkable fossil genus of ganoid 
fishes, 841. 

Ptorocies alchata (Gr.pferon), 484. 

Pterocles urenarius (P, and Lat. “of sandy 
places”), the sand grouse, 484. 

Fteroclidffi {ptefoclrs)^ the family, 484. 
Pterocydus cachinnans (Gr, pteron^ and 
kuklos a cirole,.and Lat. “laughing’'), the 
laughing thrush, 5G5. 

Ptero^ictyles (Gr, pteron mddaktulos^ finger), 
a group ot extinct reptiles, 401. 

Pteroglossus (Gr. pteron a feitihcr, and glosaa 
the tongue), a genus of toucans, 518. 

Pteromys (Or. pteion a wing, and mue a 
mouse), the flying squirrels, 738. 

^ Fterophorina (Gr. ptera wing*«, and phero to 
bear), a tribe of lepidopterous insects, 105. 
Pterophorus, the irenus, 195. 

Pteropoda IQr, ptera, aiid podes feet), a class 
of themcHlusoa; their structure, 249, 2d€M||| 
Pteropodiclffi (pteropus), the family, 769. 
Pteropus edulis (Gr. pteron and pous a foot, 
and Lat. “ eatable ”), the kalong bat, 769. 
Ftilocercus Lowii (Gr. ptilon a fc.ither, and 
the tail), a species of banxring, 764. 
Ptilonogonus (Or. ptilon a wing, nnd gonia an 
angle], a genus oi chatterers, 55 ^ 

Ptllpnorhi nchinffi {ptiloJiorhync?iu8)f the sub¬ 
family, 531, H 

PillonorhynohuB hedosericeua (Or. ptilon a 
feather, and ^^hunohos the beak, and Lat. 
“silky *’), the satin bower Mrd, 491, 

PtlloriB paradiseus, the rifle bird, 598. 
Ptychooeras (vlr. ptyohos double, a 

horn], a genus of ammonites, 266, 

PQUiTBsia maerolopha {jnseiw native name, 
Gr« maA^roa large, and lophoe a crest), the 
puoras pheasant, 489. 

Pnff birds, 603ai /, 

Puffin, 4S0. 

Pulmidm (LiUt. ptdex a flea), parasitic insects, 
186* 

Palex irriMit* (Lat. "sn tarltatinr flea”)> 
Bped^ 195. o 
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P. penctranB (Lsit. ^^fyfrnctftuing flea’’), lOG. 
Fuimonari • (Lat. jndino a lun^, 3 sub-ciusBof 
the iirachnida, 186. 

Fuimonitei.i (L.it pulmo^ to bear), an 

ordir of thegai^toiopodouH^li^ilusca, 2Gjb 
Pulvilli of insectB, ^ m ^ 

Puma, 750. •% ^ • t ^ 

.Pupiparu (Lat. pura, .indpat lo to bnnR Urth 
>oun^), Hsub-oiderof diptotouHinjtect'*, i87. 
Pyo?>o 0 itidjB {Gr» pnknoii stiunir, uyd odnnfo 
tceih], a faunly^>f TomhiI i^aiioid 8 >9. 

Pycnoj^onidje (Cir, pifknoA lkiick,^und tjonon 
bleed), a family of tiie aiai'lnillla, 123. 
P3'cn()((oiiuin bLil(cn<iruiii (/' AVtl Lat balfpra 
a wlhilt^) the hpreios, KVJ. * ^ 

r}^nonotinu 0 (pyctjonotn;!i), nub-faniily, 

Pycnonotim uuii^aster ((Ir. thu'k.wrj^o^ 

the buck, and Lat. aunoi uold, tjnstet the 
bblly), the fcold-ventcil flnuhb, 5()3 ^ 

P}xrionotU8 luemuirhous (/'. and Cii. ** red- 
vewted*'), 5U. 

rvcnonoiu:^ jocosus, a epccieH of bulbul, 503. 
Pyifjpus lepidopodu'* {Gi.pufjv the buitoeU^ 
puus a foot, and Irpm a scale), a spocies olb 
liz.ird, 390. 

Pyrrilidiiia, a tribe of nocturnal lepidoptcra, 
190. 

Pyralisviti* (P. and Lat. vitis of the Mne), 
the species, 190, 197. • 

P. fannalirt (P. and Lat./firi»afw belonging to 
bread-corn), the species, 190. 

Pyramids, built of a limestone composed of 
Nimimuiitc ^ile^s, 23. 

Pyrochro .1 rubcii8(Gr. “Are colour,'* andLut. 
“red**), a species of coleopterous insects, 
220 . 

Pyrosomatid® (Qr. pyros fire, and soma the 
bodyl, a family of molluscoids, 237, 

Py rosoma, Ui^cuusof muiluscoids, 237. 
Pyrrhocoraciiia) [pytrhocorax)^ the sub¬ 
family, 523f 

Pyrrnocorax Alpinus (Gr. purrhos red, korax 
a raven, and Lat. “Alpine'*), the Alpine 
crow, 520- 

Pyrrhula vulgaris (Qt^purrhos)^ the bullfinch, 
545. ^ ^ 

PyiThulauda [pyiThida and alauda)^ the finch 
laiks, a genus of finches, 544. 

Pyrrhulinm \pyrihtUa)y the Bub-fainilyi 545. 
Python (Or. the serpent “Python"), a genus 
of snakes, 386. 1 


Quadrumana (Lat. “four-handed"), an order 
of maunmatio, 674^70. 

Quwga, 608. . ^ . >1. 

QuS, 484 i American. 481; Andalusian, ib.; 
Californian, ib. , •. , ^ i 

Querquediila crecca (Lat. * a teal ), the teal| 

QuiscalineB (quisealus)^ the sub-family, 634, 

Qulscalus ferrugliicuH (l-at. gniscnlttSf and 
«rust-coloured"), a species of siailipg, 
585; Q vtrsioolor (Q. and LaL“ciiimging 
colour"), lb. 

B 

Rabbit, 730, 731. . 

B^mta (Lat. “star-like"), the second divirira 
of 4|ba animal kingdom, 12,41 j ffisttnguhibcd 


b} their radiate forms, 42; nenrous system 
of the,|^3; div^tcd in*o fi^e clussea—'the 
|>oUpL thoMscuphora, b4; the cteno- 
phortq^f; tJ^siphonophora, 86; and the 
• ochinrKi^nnata, 76. 

RoA* clavuta (Lat. rnti^ a ray-ilah, and 
“ clubbed (he thornback, 3<14; K. nacu- 
lalu^. and Lat. “ siKitied *'). the Homelyn 
ray, ib., it. gxyrhyricUiH (A*, and Gt. ojpns 
sharp, and f hunckosn Ik^uW), the sharp-nosedT 
niy, 355. 

Raiidto (rftr/i), the family, 355. 
lliiuna (ruf/r), a scmiuii of plagiostoinaious 
fishes, 347, 35.\ • '♦ 

Rail, 45 L 

liullulie the family, 451. 

Kallince, the suD-fiunily, 453. 

KadiiH aquaUcuH ((.at! “u rail," and "aqua* 
tie"), me common rail, 453. 
liana c^sculenta (Lat “a frog," and " luit- 
uble’*), the-edlole frog, 878; R. pararl^a 
( R. and Lat. " pururloxical " L the Jakle fr<ig, 
379; Itiinii pipiens (/L and Lat. *'muking a 
noise like .i eiiiekori*'), the bull frog. Ib.; A* 
teinpu^rm, the common frog, 367, 368, 
TLuigifn iiimnduH, reindeer, 710. 
lliiiuiie (Minri), the Widy, 307. 

Kuiii(#k, 3 (iS 

liantniAir (L it. rnna a frog), a family of deea* 
pod ei’ustaecM, 126. 

Itaphidudm ((fi. rnphks a needle), a family of 
nouropierouK inseels, IH3. 

IlapioreH (Lat. “robbers"), an order of birds, 
f)16; ditirriul, 62i, tiocrurnul, 617. 
lluHores (Lilt. "scrupeA"), an order of birds, 
475, 

Ilasse, or Javanese oivet, 753* 

Itatel, Cape, 766. 

Kilts, 734; mole, 735; sand, ib. 

Kaitlesnal^s 380, 881. * 

lUven, 525, 526. 

Kays, 354, 355. 

Huy.juouibed dogfisbl350. 

Kazoi.bill, 430. i 

lUizor-shell, 247. • 

lleciirviro^ra Americana (Lat. tM^rvuB re- 
cmved, and roj/rn/n a bcuk), the American 
avoeet, 456 ; it. uvocetta, the aTOcet,456. 
Ucd-admital butterfly, 102. 

Redbreast, 57 (b 
Red pole, lesser, 542. 

UedKloil, 57S, ^ 

lieUuvinu, a tribe of hemiptorouf Insects, 168. 
Redwing, 566, 567. 

Reeve, 4a7. 

Regent bird, 5i4. 

Uegiilus enstatus (dim. of Lat. rex a king, and 
“ cAsted "), the goUleu-creeted wren, 582. 
Reindeer, 710. ^ 

Kemipes testudinarlus (Lot. remu$ an oar, psa 
the foot, and tesdudo ii tortoise), representa¬ 
tion of the species, 126. 

Remora, 326. 

Reptilla (loiL "reptiles'*), a class of vertebrate 
animals, 369; their skeleton, 369, 370; ali¬ 
mentary organs, 372; eliculauon and rcapi- 
rution, 873, 374; nervou^ systems and 
senses, 373, 375; reproduction, 375. 
Respiration of Itisects, 144 
Khampha^ttda)f(rAamp/uis^os), thofogiUy, 517; 
U. (Or* rhamp^^ the beak), the toucans, 

Rhinobatidm {rhinobatm]^ the Amlljf A3« 
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Rhea Amerkana, the rheai or American 
ostrich, 47 ^ j 

RhliiobdtuH eleetricns ; l^at. 

IhuHs a skate, and “electritVi^’^ / species of 
ray, 358. * ^ ^ 

llhinoceridsB {rhinocpros)^ Die family, 69\r 
Rhinoceros bicortik (Gr. rhfiC the nose, and 
Aiemsnhorn, and Lat. “ two-hornfR the 
two-borned rhinoceros or «bor^l<5, C92; R. 
sonduicuA, the Javanese rhinoceros, ib.; H. 
Humatranus, the Suini|tran rhinoceros, ib.; ^ 
R. unicornis (J2. and Lit. one-Unrned*'), 
the Indian rhinoceroe^* ib. ^ 

Rhinolophidffi {?*hin(Koj)hu»)^ the family, 7G7, 
Rhinolupbus ferrum-equinum (Gr. r/tm, and 
lopkus a crest; Lat. ‘*a ^()rse-»ho^M, ihe 
f?i eater horse-shoe bat, 767 ; U. hipposideros 
{It. and Gr. ** a horse-alioe*’], the lesser 
horse-shoe bat, ih. 

RJiinopoina (Gr. rAm, and poma a cover}, a 
V*nu8 of horso-shoc bats, 70B; 

Rhizopoda (Or rhtza a root, and podes feet), a 
class of the protozoa, 19; characteristics 
^ und habits of the, 20. 

Bhizo^^tomidse ((ir. rhiza a root, rad stoma 
tbcmouUi), the lamily, 73. 

Rhizostoma Cuvien, the species, 72 73. 
Rhombifera (I.at. 7'hombiis a ihomb. tind/cro 
to bear), a f^ioup of ganoid fl-(hes, 353. 
Rhombus inaximus (Lat. rhombus the tuibot, 
and " very large**), the turbot, 307 ; K, vul¬ 
garis, the bull, ib. 

RhopakiccLM (Gr. rhopalon a club, and kerns a 
horn), a sub-order of lepiuopterous insects 
(the butteiflies), 20r; thcMi* habits, 202. 
Rhynchiea (Qr. rnunchos the beuk), a genus of 
snipes, 455. 

Rhynchophora (Gr. rhynchos a snout, and 
phero to bear), a tribe oc tcti ainerous beetles, 
217. * 

Rhynchops nigra (Gr. rhunchns^ ops the face; 

and “ black *’), tip sheanwuter, 439. 
Rhyncnopsinn? (rynchooi ), the sub-family, 439. 
Rhynebota (Gr. rhynehdyu order of iiisecta, 

160; their sactoi'ial jnouths, 149; their 
structure, ib. ^ r 

RhynchiteB Bacchus, a species of coleopterous 
insects, 218. ^ 

Ehytina Stelleri (Gr. rhutis a wrinkle), the 
^ northern manatee, 685. ^ 

Rhytiuidm (rA^f/nn), the family, 685. 
Ribbon-wrias, 90. 

Rice bifu, 54$ 

Riparia (Lat. ripa a hank), a family ofhemip- 
r terous insects, 166. 

Ripiphorous jiaradoxus (Gr. ripos a hurdle), 
aiid|i/i^oto bear; Lat. **paradoxiciy/'), a 
spcdcB of coleopterous insects, 220. 

R(A^h| 303. ^ 

Hbbiu, 375, golden, 533; Indian, 639; mag¬ 
pie, 555; ycUow, ib. 

R^k flsh, 310. 

Rocks formed by the coral zoophytes, 59, 60. 
Rod^ntia (Lat. redo to gnaw), an order o/ the 
mammalia, 074, 726. 

Roe, 709' 

Roller, 600. ^ 

Kook, S26. ' 

BoMe-ohafer, the, 222. 

Botiferu UAt. roUk a TTbeel, and/ero to bear), 

*' wlieeTanitnalcules,” a class of artiouUta, 
B6,101: their suructure and ourioos habits, 

102.(> i 


j Bound irotjns, jis, 90, #2. (See nematennla.) 

Bousnrtte, 707. 
j KiAy-tail, ^e, 207. 

Huff, a species of f^ird, 456. 

^ Rifffe, a speci^of fish, 314. 

"Ritninantm ^Lat. “chci^mg the cud'*), an* 
order of rne mamenalKT, 674, 698. 

RiiK;>icapra tiagus (Lat. rupes a rock, capra a 
goat; and Or. trngos a gout), the chuinois, 
713. * 

Rupicolg turantia (Tsat. rupeSf and colo to in¬ 
habit, iinh‘‘ori(nge-colourcci’‘)J the cock of 
the lock, 555 ,; R. Peruvmna, ib. 

Ruticill.i phueptcura (Lat. and Gr. **red- 
tciT^ed”), the common redstart, 578. 

- y S 

SabellidCD (Lnt. sal^ilmn coarse sand), fapaily 
of the tubicolidsD, 98. 

Sable, 754; American, ib. 

Sacred beetk of the Egyptians, 222. ^ 

Ragitta (Lat. *'ua arrow’*), a genus of mol- 
lusca, 70, 265. 

'Saiga antelope, 714. 

Sailors, beetles so called, 220. 

Scijou, white-throated, 775. 

SuUimcindra (Lat* salamander”), a genus 
of tailed batrachia, 363. ^ 

Biilamandridm (8ntamandra)^ the family, 363. 
Salanx (Gr. salanx the name of a fish), a genus 
of physo«%tomatuiis fishes, .i02. 

Salarius scaRdens, a f^pecics of blcnny, 328. 
Salmo fario (Lat. ** a salmon” and “the 
trout”), the trout, 301 ; S Hossii, Ross’s 
Biilmon,c301; S. sular, the salmon, 299; S. 
salvelinus, the char, 302; S. trutta, the 
sal non trout, 301, 

SalmonioiB (sabm)^ the familv, 299. 

Salp® ((Lut. salpa a stockflsh), a genus oj 
moluscoids, ttu ir structure and hgbits, 235, 
231; consist of two zooids, 271. 
Saltiitniialorlhopterii (Lat. sa//o to jump), 169. 
Sulticus sccnicuB (Lat. salta, and seenicus a 
phiyer, 141, 

Sand eel, 305. 

Sander, a species of lisb, 314. 

I Sand-flies, 192. 

Bund lance, 305. w 

Sanffuisuga officinalis (Lat. ^'thehlood-siKker 
bf the shops), 94* 

r Surcode cells (Gr. flesh) of sponges, 24. 
Surcophagu carnana (Or. snrkos flesn, and 
phnyt» to eat; Lut. cartiis of flesh), a species 
of dipterous insects, 189. 

Sarcoptes scabiei, representation of the spe¬ 
cies, 134 . ^ 

Baicorhumphus gryphus (Gr. sarx flesh, r&am- 
pho8 a bi-ak, and gmpos a griffin), the^con- 
dor, 646; S. poAii, the king vullurei 646. 
Sardilie, 298. 
bnrsido?, the fnm ly, 71. 

Sursin, development of, 68, 69; S. tqlyiioBa, 
the spei ies, 70* 

Sati^rnia Prometheus, a North American spe¬ 
cies of moth. 199. 

( Sauna (Gr. saui'oa a llzayd)^ the lizards, an 
order of repti388, 

^'Saurotherinse (^aurotUera)^ the eub-fomlly, 
, 504 

Saurothera votula (Gr. sauros, thsrao to ehaaep 
and Lut. V oid ”), n species of onckooi SOfti 
Sawtisb, 359# ^ 
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Saw-dies, 204.^ • 

Baidcola cenianthe (Lfff. sarum^ iftone, coh to 
inhabit^ and csnanth^ the name of a brd), 
the when tear, 677 ; S ni^otra and Ut. 

?ddmh”), the whmchai,^.^6; 8. rubi^ila 
{8. and Lat. I'ttbu^ u bnimm, colo tcuiu--^ 
habit), the stoniftl 'it, M7.* • ^ 

•Scabbard ftnli, 323, 

Scaluria, a gonns of gaeteropedoiiR mollifica, 
2f53. 

SciiUop-shells, 24:h A 

Scalops aquaticuH (Or. ^kahpft »^ole,^nd 
Lat. “ aqiMiic’’), the shrew nieie, 762. 
ScansoreH (Lut scamio to au order of 

birds, 600. ^ ^ 

ficjirabcEus A^syptioruin (Lat, “ the Eg^tian 
beetle”), 222. • ^ 

Scarlet mite, 135. ^ 

ScaruH (Lat. the name of a fish), a gcuus of 
fishes, the parrot lishf?,^09. 

ScheltDpnsik, 692. 

Schegg, 342. 

Sciama aquila (hat- scKrna the name of a flsh^ 
aquila an eagle), the inaigre, 310. • 

ficicenidm [xct(pni)^ the family, 316. « 

Scincidm (ncnicus)^ the famil), 391. 

ScincuH ofhoirialis (Lat. the skink), the 

ofhcinal skink, 391. 

Scirteies digsumanua (Gr. shrfao to bound, 
Lat. “ large^), a species of jerboa, 737. 
Seiuridro (jemt ms), the family, 738. 

Sciurus mit-ratonus (Gr. akia ii shade, and 
onra the tail, and Lat. “migratory”), a 
species of squilfel, 739; S. vulgaris, the 
common squirrel, 7 '8, 739. 
ficlerodermata (Or. skleros hard, dmna the 
bkin), a f.iniily of pleetognatbous fl'-hes, 331. 
Scoleciiia (Gr. skolex a worm), an older of the 
anneliiia, 96; divided int» two tamilies^ 
the lumbncidcD and the naidida*, 97. 
Rcolopaculir [scolnpax]^ the family, ^64. 
Scolupacinm {sroIopax)y the hub-family, 456. 
Scol4i»ax giillinago (Or. skohpax a snipe, and 
Lat. gnllina a hen), the common snipe, 
454; S, ru^^iieola (6’. and Lat. “ inhubiting 
tlie country”), the woodcock, 455. 
Scolopendndm (Gr. “ myriapod”), a family of 
the myriapods, 145. 

Scomber scomber (Lut. scornbeK the mackerel), 
the mackerel, 320. 

Bcornberesocidtt? ( ImU scomber, and rsox a pike), 
a familv of solufinned hshes, 302. ^ 

Scornbendm (scotnbe/'), the family, 319. 

Scorn hcrides, 320. 

Scooper, 45S. 

ScopelidflD fOr slcopelos the name of a fish), a 
family or phy-osto|pit(nis tihhes, 298. 

Scops Aldrovandi (Gr. shops an owl), the little 
hdlned owl, 622. 

Scorjiffina (Lat. a kind of gsh), a genus of 
spiny fishes. 312. 

Sc’orpion, effects of its sting, 137. 

Se n piOFi thfir history and habits, 183. 
Scorpmn shells, 260. » , „ ^ 

Scorpionidee (Lut. “scorpion^”), a familv of 
the arachiiiii.!, 137, their organi/aiiofi, n8. 
Scutata (Lat sciUa a shield), a family of hertnip* , 
teroiis insects, 167; include a great number 
of species, ib. • • ^ % 

BcylHidte (Gr. skidhm the name of a ftsh), the 
dog-hshes, Q family of cartilaginous fisheuf 
847. ^ 

SeymniA [icymnus)^ the family, Ml* 




Scvmnus borrahs fOr. «Artimfio9 a LCpg-flsb, nnd 
Lat the Green Hind Mharh, 351. 

Scythrop ■ Wtindnv (Or. sknthros nin n, 

ops iL i.e New Holland channel-bill, 

• 503. 

Se#epe, 3 / cat, ;Ufl; S. cows, 685; S. 

devil!*, 3'JO 4, fox, 349; S. hog, 682; S. 
hcg*^ 330, W. needle, 3(19, S. p<»rch, 314; 

S. pie, 465; pike, 309; S poirupiries, < 
333; S hcoiqUoTis, ;>12; S. snakes, 383; S.* 
sru|K»s, 311; 8. swallows, 138; 8. unicorn, 
683; S. wolf, 327/ 328; S mantis, 123; 8. 
mats, 233 ; 8. §pLil9*s, 128, 

Seal, bottle-ncsed, 743 , W'oil^iTion, 711 , eared, • 
713; fur, ib.; gra},7l2; gicul, ib , harp, 
lb.; k(K)dcd. 713 , monk, ib. 

Secietary bird,%‘27. 

Seciinfeni, a sub-order of hymenopterotis in- 
sect'^, 204. ■ • 

Seliehi.i ((;r. a shark), an order of 

fishes, 313. • 

Sel.ichuM muximus (Gr. srlachos, and Uit. 

“ viTy large ”), the basking shark, 349. 
Senrprntigruda (Lat. scmi half,///niirn thw 
sole, ,Ad gtadtis a step), a section of the 
carni\clous nmmniulia, 745, 752. 
Semnopitlecus enieilus (Gr jiemnns venerable, 
anrl p ^^okos un ape), tho Indian sacred 
monl 77 (k 

St‘mnc .ITUS larvutUN {S, and Lat. “mask- 
ed ’ ), the probosjis moiikcM', 776. 

8epuda‘ (I.at.se/iia llie cuitle-tish), a family of 
C'qihulopodous molhisca, 267. 

Sepia, the genus, neivuus system of the, 15; 
its organs of circuhdiun rm*! respinition, 
228; hluck cednur uf the, 261; S. hieredda, 
the specie-*, 267; 8. ortieinalis, 267. 

Seiiculus chrysocephidus (Lat scnrtis like 
silk, Or. chnisos goldt^n, anu krphals the 
head), tlfr regent bird, 564. 

Slm peuU'uwr, 027. 

Serptjaaiinm (aerpi^anus), the sub-familyg 
625. 1 

Serpentanus reptiliv^us, the secretary bird, 
or Hcrpent-eater, 6t7. 

^erpulm (^ut. Sfnpo to orerp), family of the 
tiibicolor annelida, 98. 

Serrasalrno, a gcunis of fishes, 304. 

Seriicoriiia (Lai. serra a saw, and coruM a 
hoi n), a tntui of coIc>opterous in«>ects, 220. • 
Sertularido) (Lat. sertum sl yfv0kt\i), a family 
of polypes, 49, 60. ^ 

Sertuiai i.i hlicula (Lat. aertum niA fillx a fern), 
the hpeeies, 49; 8. pinnata fUl. serftm, 
and pinnata feathered), representutipn ofe 
the, «M) • • 

Servak 751. 

besia ipuliformis (Gr. sssia a moth), a species 
of Icpidoptcrous insects, 202,^03. • m 
Sessilm (Lat. Bitting), m order of *the 

indfer.j, 102. 

SctifiM (L«t. artcB bristles, and faro to bear), 
family of the, 39, 40. v 

Sexes oi insects, 155, 

Sexutl reproduction of the radiata, 13. 

Shad, ’-98. 

Mianny, 327, 

Shark, angel, 351; basking, 8f9; Rcnnmarle, 
347; blue, 348; fox, 347 ; greenlund, 351; 
hammer-heoded, 349; porbeagle, Stt: whit€| 

8l8. 

Shearwater, 439, 

SheathblU, 479. 
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Sheepp 720; rAoky moantainp 714. ^ 
Sheep-tick, the, 188. 

Shells of minute 28^; 

of moUusea. 229, 280; ' /iteropoda. 

243 244. ' M ^ 

6heL1-lac, produced from th'?®laccS, l62. 
Ship-worms, 247. 

Shrew, common, 702; oared, 763; ib. 

. Shrikes, 549; clrongo, 651. ** 

Shrimps, 122 el scq. 

Siuliri sialis, the blue bir^, 579, 

Sxatida^ (<ir. si don saliva), a family of neurop- 
tcrous insects, }h2^ ^ 

Sibillatnx locusfcUa (Lat. “ a whistler/* and 
dim. ot hcuitta a Kiasshopper], the grass- 
hopper warbler, 5S2. # * 

Silk-w'orm, a lepidoptcrous insect, 198; its 
great coiiiinerciul importance, ib. 

Silphiden (Cir, Milphe a grub), a tribe of coleop- 
<terfiU8 insects, 223. 

Siluride (Mluras), ibe family, 804. 

’ Silurus gianis (Lat. the iiumes of two species 
, of fish), the £uropeun silurus, 304. • 

SLmia satyrus (Lat. sitnia an ape, i atyrtis a 
satyr), the orang-outan, 777. 

SimioD. a section of the quadruman:, 774. 
SlmiidiB («rmta), the family, 776. . ^ 

SlxnoneidflB, a family of the acarina^"'14.'~ 
Siiuonea foiliculorum, the species, - ^ 
Stmutium ti^at. feigmng)^£>^4><3ciea 

of dipterous insects, 192. 

Siphonata (Or. siphon a curved tube), an order 
of bivalve mollunca, 245; clam-shells, cockles. 
4kc., 246. r 

SiphimopUora (Or. siphon, and phero to bear), 
a class of the radiuta, 33. 

Siphons of molluscous animals, 229. 

Sapunculus (Lut. a little siphon”), the dif- 
lerent species of the genus, 0&; S. Bern- 
hordus, representation of the rfiecios, ib.; 
6. cochlcanus, ib. 

fiiredon pUoifonne, the jfkolotl, S<?2. 

Siren lacertiaa (l^^at. ” mermaid*’ and like 
a lixard”), a species efi* batrachian, 362. 
Sireniii {siren a inerma^a), a sub-order of the 
eet.icca, 684. ' 

Sirenidffi (siren), a family of butrachia, 362. 
Sitta Europuca, the common nuthatch^ 5B7. 
^iltineb (sitta), the sub-family, 588. 
SlvathcrLum, ^ fossil mammu, allied to the 
giraffe, 713. 

Skates,.3^4, 355. 

Skeleton of L vertebrate animal, its Tarious 
^ parts, 17 C of an insect, 146. 

Skimhicrs, 439. 

Skink, 391. 

Skunk, 755. r 

Skxlark, 544. 

SlSrtlN 727 ; f«ell, 728. 

Slow-worm, 891, 

Slugs, air-breathing organs of, 229; of the 
ordeapulikionifera, 252. 

Smelt, w2- 

Snaiis, in:intle and shell of^ 21; air-breB^hing 
organs of,, 229 L of the sea, 259; of the order 
palmonifera, 262. 

Bnaki^ ^sculapian, 385; bUudt, 886; aommon 
or ringed, dA. 

Snake-bird, 508. 



Solea vulgaris (Iiat.#sof0a xht sole), the 
common sol^, 307, 

Boftn, the uiaor-shelL 247. 

SoUdunguU (Lato solidn entire, and tmgula a 
Hoof), an Q^er of mammalia, 795. 

^ Scff tain*, or Solidary, 496. ^ 

Solpugidee^LaC. saipuga a venomous ant), a 
#>mily of thoanicUiiicla, 136. • 

Soniateriu inoflssimu (Gr. soma the body, and 
Ldt. *»very soft”), the eider duck, 444. 
8oiyatc#9spectabilis(jS. auh Lat. ^‘^legant”), 
the kiiig^ck, 444. «^ 

SooHOOk, 68^ „ 

borax arancftg^Lat. sorex a shrew, and 
si^faer”), the common shrew, 762., 

Sorax fodieii^(5i. and L^t. ”diggtog”}> the 
wate!vshrew,'*^4. 

Sorax remlfer (4. and Lat. remusf aq oar, and 
fero to bear), thc^aged shrew, 763. ^ 

. Soricidm (sorex), the famil}', 762. 

Soricinm, the sub-family, 763. 

Spalax typhluB ((ir. spalax a mole, and tf^phlos 
f blind), the mole rat, 736. 

SpiiridiB (Lut. spa*^ the name of a fish), a 
* family ol spiny lishes, 316. 

Sparrow, 542 ; hedge, 577 ; Java, 543. 
Bputangidte (Gr. spatnngos a species of toT» 
toiBc), family oCthe, 85. 

Spatularia folium (L it. spaihult a spatula, 
and folium a leaf), the Icaf-zioacd sturgeon, 
343. 

SputularidcD (spatularia), the family. 343. 
Speciea, the knowledge .of, coustilutcs the 
foundation of zoology, I'O; the genefra di¬ 
vided into, lb.; modes of distinguishing the, 

ib. « 

Spermophilus (Gr. seed, jr>/ij7co to love), 

the Bj^rmoidiiles, a genus of squiirels, 739. 
Spermophilus citiilus, 739. 

SpheeridiidcD (sphaira a ball), a family of 
coleopterous insects, 225. 

SphiBioinidfiD (Gr. sphaira), a family of isopo- 
j dous Crustacea, 120. ’♦ 

Sph^argis coriucea. the leathery turtle, 409. 
SpheniHcidffi (spheniacus], the penguin family, 
429. 

Sphcniscua Magellanicus (Gr. apken a wedge), 
the Magetlanio penguin, 430. 

Sphingina ^Gr sphinx**)^ a tribe of lepidop- 
terous insects, 100. 

Sphinx, mouth of the, 14S. 
r^Sphyrmna barracuda (Lat. sphyrama the 
name of a Osb, haPTOcuda native name), 
816; 8. vulgaris, 315. 

SphyreenidGB (aphyrnona)^ a family of spiny 
dshes, 315. 

Spioulce (Lat. spikes”^.f the sponge, 28, 29. 
Spider, buccal apparatus of the, 130; heart of 
Ui0. 132. , 

Spider-crab, representation of the, 126^ 

Spiders, natural hishiry of, 130 et seq.; spin¬ 
nerets of, 148; webs oi, 149 ; varieties or,ib. 
SpinuoidSD (spinnx), the faipily, 350, ^ 

Bpinax acaiithiuR, the picked dog-li^, 85 / ^ 

Bp^nerets of spiders, 138. 

Spiny loUsVr, the, 124, 125. 
f BpiruUdee (l«t. spu'a a spire), .a family bf 
cephalopodouft lYioliusea, 267. H 
4pthila peronii^xhe sfi^ies. 268* " 
i^poiiges, oonsj^iiute the cIojih porifera,'' 88; 
their formation and natural ttlaforv/88, 29; 
iection dLa living one, 24; eeU| dfllut* • 
f repagatfon 4>f, 28, 27 ;: 4evp)dpi^| of 








